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FOREWGRD

This document is Volume III of the Space Station Human Productivity Study

~— Final Report, performed under NASA-JSC contract NAS9-17272. The complete set
of volumes for this final report consists of:
Volume 1 - Final Report (Study Description)
Volume II - Executive Summary (and Oral Review)
—=7 Volume III - Requirements
Volume IV - Issues
Volume V - Management Plans
iii , hﬁﬁtmllﬁ . L
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INTRODUCTION

STUDY BACKGROUND

The Space Station Human Productivity Study, under NASA contract NAS9-17272,
was conducted to review and evaluate existing data to develop requirements for
design and operations in order to directly support Space Station Crew
Performance. The enclosed requirements are the result of this effort and have
undergone several reviews and revisions under the NASA management of Dr. James L.
Lewis, Study Technical Manager, Johnson Space Center (1). The review process
was supported by NASA offices with expertise in the respective topical areas
(2). 1In order to permit a meaningful definition of many requirements 1t was
necessary to make critical assumptions about the design, operations, or Space
Station Program events. These assumptions are identified, herein, with the
related requirements.

The data search disclosed many areas for which information is insufficient for
adequate definition of desired requirement statements. In these cases, one of
three alternatives was taken: a) a broad or "top level" requirements statement
was made, based on available knowledge; b) a more specific statement was made,
including & "TBD" to indicate the data gap; or c¢) no statement at all was
made, to avoid potential confusion. The former two types of requirement
statements are italicized to idemtify them as topical areas for which special
studies will be pursued. Asterisked footnotes on each requirements page
explain the status of these unresolved requirements.

The unresolved requirements were synthesized into study topics called Issues.
The Issues underwent comprehensive reviews by a combined NASA-contractor team
{3) in order to assess priorities and to compare with ongoing or planned
studies being done by NASA. Issue studies not already covered by NASA will be
performed according to priorities of importance and timely impact on the Space
Station Program. Study performance Management Plans were generated to support
that effort. As the studies are completed, revisions to this document will be
published in order to replace unresolved with completely defined requirements.
As the process comes to an end, there may be remaining unresolved requirements
for which studies have not been conducted. These will be identified and
decisions made either to delete them or to resolve in other ways.

Figure 1 summarizes the study and follow-on scheme.

REQUIREMENTS| _ .| REQUIREMENTS
‘{kEQUlRE"E"Ts DOCUMENT ™1 DOCUMENT
UPDATE

ol CRITICAL L
ASSUMPTIONS

LITERATURE
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UNRESOLVED . ISSUES FOR MANAGEMENT
REQUIREMENTS STUDY PLANS
Fig. 1| Uverview of the HP Study Requirements Development Approach
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USE OF THIS DOCUMENT

Each requirement page is headed by distinguishing titles and accompanying
numbers (see Figure 2). In this case, Interior Architecture is the heading of
Group One. The Element is Traffic Flow, number 102 or Element two under Group
One. Frequency of Transit is the first Subelement: 10201. The first
requirement (-01) is in italics and has a TBD in the statement indicating that
the need to design traffic routes to accommodate freguency is recognized but
the actual frequency is unknouwn.

All Requirements are specified against Subelements, so that the Subelement
Listing is useful as a topical index. A copy of the listing follows this

introduction.

REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS
1 INTERIOR ARCHITECTURE

102 TRAFFIC FLOW

10201 FREQUENCY OF TRANSIT SUBELEMENT

r2

CROSS REFERENCE TO RFP PARAGRAPH No: C-4a(

Revised: 9/23/85

REQUT NTS REF NO .

-01 *{Traffic routes shall he designed tec consider|132(C-4,
frequency of use and the best comhinations 12.2.10.1,
of uses of the volumes considered for the 1 (g)0lb)

speclific traffic route. )

i
i
)

-02 Flow patterns shall minimize the distance 1135(p 12,
large masses are transported and reduce as 12.1.2)
much as possible the congestion caused by :
large masses transported through tight areas. |

]
]

-03 Habitability accommodations & facilities shallll32(Cc-4,

be designed to the 0—-g neutral body posture, 12.2.10.1)

traffic patterns, congestion guodss
~\Cleaning and W \

Figure 2 Requirements pages are headed by Group, Element and Subelement.

<.

Italicized requirements are subject to further study for final definition.
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PRECE

SCOPE AND ORGANIZATION

The scope of this study covers IVA and interface with EVA. A separate study,
“Advanced EVA System Design Requirements Study” (RFP 9BE2-72-4-37P), addresses
EVA systems and interface with IVA. That study, awarded to three contractors,
will generate certain of the IVA/EVA Interface requirements and issues.
Because the technical interface with the EVA Study contractors could not be
completed for this study, all requirements pertaining to IVA/EVA Interface,
Group 5 are designated "Preliminary."

The Space Station functional Elements affecting human productivity are divided
into five Groups: 1. Interior Architecture, 2. Crew Support, 3. Crewu
Activities, 4. IVA Systems, and 5. IVA/EVA Interface. Each group is divided
into Elements, e.g., General Layout, Traffic Flow and Decor are Elements of
Group one. Elements are subdivided in Subelements, e.g., Freguency of
Transit, Equipment Accommodations, and Passage Impingement are Subelements of

the Element, Traffic Flow.

Many of the IVA Subelements contain requirements of interest to EVA concerns.
For example, contingency operations may require temporary EMU-suited entry to
modules. A requirement concerning appropriate clearance is included under
Subelement 10102, "Activity Volume per Crewmember/Function," within IVA
Interior Architecture. Such IVA Subelements which include EVA system concerns
are identified by an asterisk on the Subelement List.

A decision was made for the man-tended mode within this study to assume that
the man-tended station will consist of an unpressurized lab module. There are
significant impacts on Human Productivity requirements {and Issues) as a
result of this Critical Assumption. Those requirements are not valid if a
different Critical Assuamption is made. This primary assumption led to
definition of other associated Critical Assumptions, all of which are listed
within the listing of System Level Critical Assumptions.

The Subelement numbering scheme is designed to ease the assescsment of the
latter impact. Please refer to the Subelement List. All man-tended
Subelements have been grouped under a Man-Tended Element, 55XXX. The
Subelement three-position codes repeat corresponding IVA Group element
numbers. For example, Subelement 55101 is "Man-Tended General Layout”
(Element 101 is General Layout within IVA Interior Architecture): 53303 is
"Man-Tended Maintainability" (Element 303 is Maintainability within IVA Crew
Activities).
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SYSTEM LEVEL CRITICAL ASSUMPTIONS:
A set of System Level Critical Assumptions were defined to act as a
baseline reference point for all requirements. For example, it was
assumed that at manned Initial Operating Capability (IOC), the crew is
composed of six members. Unique assumptions, needed to provide a
context for specific subelement requirements, are listed on the
individual subelement requirement format. (See below) If any of these
Critical Assumptions should change with the evolution of the Space
Station Program, one or more requirement statements within a Subelement
may require modification.

REFERENCES:
The spectrum of data resources which was consulted for the study is very

large. Those references which provided a direct bearing on requirement
statements are cited. Each requirement has a corresponding cross
reference to the numbered entry on the Reference List.

DESIGN/OPERATIONS REQUIREMENTS:
Requirements are listed by Subelement pages. The top of each page
identifies the code number and title of the Group, the Element and the
Subelement, corresponding to the Subelement Lict, which begins on Page
7.

0 CROSS REFERENCE TO RFP PARAGRAPH NO:

Reference paragraph numbers are provided as appropriate. 1In some
cases the respective paragraph numbers are shown under the Reference
column, corresponding to specific requirement statements.

0 Revision:
The current revision date of each subelement Requirement page 1is
shown .

o REQUIREMENTS:

(In order to facilitate traceability, line item numbers have been
retained through reviews and evaluation of the present requirement
statements. As a result, many line numbers are intentionally omitted.)

Defined Requirements are listed as shown. No order of priority is
intended.

Unresolved Requirements are highlighted by the use of italics and
surrounding asterisks. TBDs are included to indicate specific study
needs. (See asterisk footnote at the bottom of the form.) No order of
priority is intended.

0 REFERENCE NUMBER:

The primary reference source(s) for each requirement is listed in this
column, using the item number from the Reference List. Entries in
parentheses indicate appropriate chapters, sections, pages, etc.

0 CANDIDATE SOLUTIONS:

In many cases, candidate solutions are offered as alternative
solutions, only, and do not convey a NASA sanction. Also, they in no
way preclude identified study needs. Where a candidate solution
pertains to a specific requirement, the corresponding line item number
is assigned. The GEN entry indicates the candidate solution is generic
to the Subelement or relates to a subset of requirements.

XV i;ig;,rf.-‘ék,j\ ( \)
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o CRITICAL ASSUMPTIONS:

If one or more requirements for a Subelement are dependent on a
critical assumption, these are described. Any change in the assumption
may necessitate a change in one or more requirements within the
Subelement.

As the defined Issues become resolved, updates to this requirements document
will be available. 1In the interim, appropriate NASA standards and references
should be used.

Questions on this material should be directed to:

Frances Mount

Space Station Human Productivity Study
Technical Manager's Representative
Man-Svystems Division/SP2

NASA Johnson Space Center

Houston, TX 77058

(713) 433-4065

FTS 525-4065
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{GROUP
ELEMENT

SUBELEMENT LIST

SUBELEMENT)

i INTERIOR ARCHITECTURE

101 GENERAL LAYOUT

* 10102
10104
¥ 10106
10107
16102
* 10109

ACTIVITY VOLUME PER CREWMEMBER/FUNCTION
DEDICATED VS MULTIPURPOSE SPACE UTILIZATION
EQUIPMENT & FURNISHING REQUIREMENTS
PHYSICAL/FUNCTIONAL ADJACENCIES
INTER/INTRA-MODULE EQUIPMENT ORIENTATION
GROWTH

102 TRAFFIC FLOW

10201
¥ 10202
10203
k10204
10205
¥ 1020%

163 DECOR

10301
16302
10303

FREQUENCY OF TRANSIT

EQUIPMENT ACCOMMODATIONS

CONGESTION MINIMIZATION

PASSAGE IMPINGEMENT

EMERGENCY EGRESS/INGRESS

CREW/EQUIPMENT TRANSLATION & HANDLING AIDS

COLOR, TEXTURE, GRAPHICS & LIGHTING
INTERIOR DESIGN MODIFIABILITY
CODING

104 MATERIALS

10400
¥ 10401
* 10402
10403
10404
16405

GENERAL

HEALTH AND SAFETY

MAINTENANCE AND REPAIR

DURABILITY & SUSCEPTABILITY TO DAMAGE
AUDITORY, OLFACTORY & TACTILE EFFECTS
ELECTROMAGNETIC PROPERTIES

105 ANTHROPOMETRY

¥ 10501
¥ 10502
* 10503

POPULATION CHARACTERISTICS
RANGE OF ACCOMMODATION
PHYSICAL DIMENSIONS & LIMITS IN MICRO-G

106 MODULARITY

¥ 10601
* 10603
¥ 10605
¥ 10s07

GENERAL

EXISTING STANDARDS AND CONVENTIONS
MAINTAINABILITY SUPPORT

GROWTH

107 WINDOW/REMOTE VIEWING

10701
10702
* 10703
16704
¥ 10705
¥ 10706
* 10707

VIEWING REQUIREMENTS

WINDOW OPTICAL CHARACTERISTICS
WINDOW CONFIGURATION

WINDOW ACCESS

WINDOW LOCATION AND NUMBER
WINDOW MAINTENANCE/PROTECTION
INDIRECT VIEWING OPTIONS

109 STOWAGE/STORAGE
10301

CREW EQUIPMENT STOWAGE
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10202
10903
10904
160905
10904

FOOD/GALLEY STOWAGE EQUIPMENT
TRASH-WASTE STOWAGE/STORAGE
DATA FILE STOWAGE

STOWAGE VOLUME CONFIGURATION
GROWTH

2 CREW SUPPGRT

201 INTERNAL ENVIRON

¥ 20101
¥ 20102
20103
20107

0

¥ 20201
¥ 20202
* 20203
¥ 20204
¢ 20205
¥ 20206
+ 20208
* 20210
x 20212

ATMOSPHERE REVITALIZATION
WATER MANAGEMENT
CONTAMINATION/ODOR CONTROL
GROWTH

2 EXTERNAL ENVIRON

RADIATION - PARTICLES
TRAPPED PRGTONS

TRAPPED ELECTRONS
HIGH-7, HIGH-E PARTICLES
SGLAR FLARES
ULTRAVIULET/INFRARED
MICROMETEQROIDES

GROWTH

GROUND SUPPORT

203  INDUCED ENVIRON (Int/Ext)

¥ 20302
* 20304
£ 20305

r

04 AREA
¥ 20401
¥ 20402
v 20403
¥ 20404
¥ 20405

ELECTROMAGNETIC
LASER
GROKTH

LIGHTING

TLLUMINATION & DISTRIBUTION REQUIREMENTS
GLARE CONTROL

FIKTURES/LUMINAIRES

CONTROLS

GROWTH

2035 ACOUSTICS

¥ 20501
* 20502
* 20503
* 20504

NOISE CONTROL

PHYSIOLOGICAL EFFECTS

PSYCHOLOGICAL EFFECTS

FUNCTIONAL TASK/WORK AREA ENVIRONMENTS

204 SAFETY

¥ 20601

CREW SAFETY

207 HEALTH MAINTENANCE
¥

20701
* 20702
¥ 20703
¥ 20704
£ 20785

PFHYSIGLOGICAL CONDITIONING/COUNTERMEASURES
PHYSTIOLOGICAL STATUS MONITORING

DISEASE PREVENTION

ACCIDENT PREVENTION

STRESS MANAGEMENT

208 ~ MEDICAL CARE

20301
203804
20205

DIAGNOSIS & TREATMENT
MEDICAL RECGRDS, COMM, & INFO MGMT
GROWTH
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209 RECREATION
20901 TYPES
20902 FACILITIES
20903 EQUIPMENT
20904 SUPPORT
20506 PLANNING

210 PERSONNEL HYGIENE
21001 BUDY WASTE MANAGEMENT
21002 WHOLE-BODY CLEANING
21003 PARTIAL-BGDY CLEANING
21004 BODY GRUOMING
210035 GROWTH

21l FOOD/WATER SYSTEMS
21101 MENU
21103 FOOD PACKAGING
21104 FOOD DISPENSING
21105 FOOD PREPARATION
2110¢ FOOD SERVING
21107 FOoD CLEAN-UP
21102 POTABLE WATER
21109 GROWTH

212 HOUSEKEEPING
21201 CONTAMINATION
21202 CLEANING EQUIPMENT
21203 TASKS
21204 SCHEDULES

¥ 21205 CLOTHES WASHER/DRYER
21206 DISHWASHER

2

L WASTE/TRASH MANAGEMENT

21301 TRASH GENERATIOGN

21302 TRASH CUOLLECTION

21303 TRASH SORTING

21304 MICROBIAL STABILIZATION
21305 WASTE/TRASH TRANSFER
21306 VOLUME REDUCTION

21307 WASTE/TRASH DISPOSAL
21308 GROWTH

(=]

214 SUPPLY SUPPORT

¥ 21401 RESUPPLY REQUIREMENTS

* 21402 INVENTORY MANAGEMENT AND CONTROL
¥ 21404 TRANSPORTATION AND HANDLING

t 21407 PRESERVATION, PACKING & PACKAGING

215 RESTRAINT SYSTEMS
21501 FOOT RESTRAINTS
21502 BODY RESTRAINTS
21503 EQUIPMENT RESTRAINTS
21504 SLEEP RESTRAINTS
* 21505 PGRTABLE RESTRAINTS
21506 HANDH(OLDS

216 MOBILITY AIDS
21601 INSTALLED EQUIPMENT
21602 PORTABLE GEAR
X1X
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1

¥ 21701
¥ 21702
* 21703
£ 21705
v 21706

7 COMMUNICATIONS

SYSTEMS

LOCATIONS

FUNCTIONAL TYPES
RECORDKEEPING

NONNGRMAL COMMUNICATIONS

2 QUALITY ASSURANCE

21
* 21801
¥ 21802
¥ 21803
¥ 21204
¥ 21305
* 21906
¥ 21207

PROCEDURES VERIFICATIGN

CONDITION VERIFICATION

CONTROL

EQUIPMENT CALIBRATION/CERTIFICATION

ANOMOLY INVESTIGATION, ANALYSIS & EVALUATION
REPORTING AND RECORDING

DETECTION, ISOLATION AND IDENTIFICATION

219 CLOTHING

21901
213035

IV CLOTHING (UNDERWEAR AND OUTERWEAR)
GROWTH

220 VIBRATION

22001

VIBRATION CONTROL

CREW ACTIVITIES

301 CREW TRAINING

30101 TRAINING METHODS
30102 TRAINING DEVICES & MEDIA
30103 TRAINING LOCATION
301058 TRAINING FOR GRGANIZATIONAL EFFECTIVENESS
30107 GROWTH
503 MAINTAINABILITY
¥ 30301 ACCESSIBILITY
¥ 30302 COMMONALITY
* 30303 MAINTAINABILITY HARDWARE CHARACTERISTICS
* 30304 TESTABILITY/DIAGNOSTICS
¥ 30305 ORU DEFINITION/CONFIGURATION
* 30306 MAINTAINABILITY AIDS
¥ 30307 CREW SKILLS
* 30308 GROWTH
304 MAINTENANCE
¥ 30401 MAINTENANCE CONCEPT
* 30402 SCHEDULED MAINTENANCE TASKS
¥ 30403 UNSCHEDULED MAINTENAMCE TASKS
¥ 30404 TECHNICAL DOCUMENTATION
¥ 30405 CUSTOMER SCHEDULED MAINTENANCE TASKS
* 30406 CUSTOMER UNSCHEDULED MAINTENANCE TASKS
* 30407 CUSTOMER TECHNICAL DOCUMENTATION
305 SUPPORT EQUIPMENT
* 30501 FUNCTIONAL LIMITATION
* 30502 COMMONALITY/STANDARDIZATION
¥ 30503 ARRANGEMENT
¥ 30504 LOCATION
*x 30505 IDENTIFICATION/LABELING
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306 ACTIVITY PLANG/SCHEDG

¥ 30601
¥ 30602
* 30603

DUTY CYCLES
JOB ROTATION
SCHEDULING METHODS

307 MAN-MACHINE ROLES

¥ 30701
* 30702
¥ 30703

MAN-MACHINE ROLE
GROUND MAN-MACHINE ROLES
GROWTH

308 ORGANIZATION

30301
30802

ORGANIZATIONAL STRUCTURE
METHODS TO ENHANCE COMPATIBILITY

30% STATION AUTONOMY

* 30901
¥ 30903

AUTONOMY
GROWTH

IVA SYSTEMS

3

401 WORKSTATIONS

* 40101
* 40102
* 40103

40104

402 DATA
* 40201
40203
40205
¢ 40206
40207
40209

WORKSTATION DEFINITION
WORKSTATION GENERAL REGUIREMENTS
WORKSTATION UNIQUE REQUIREMENTS
PORTABLE WORKSTATION

MANAGEMENT

GENERAL DATA MANAGEMENT
(OPERATING SYSTEM

MEMORY CAPABILITY
INTERFACE COMPATIBILITY
MAINTENANCE/REPAIR
APPLICATION PROGRAMS

IVA/EVA INTERFACE

501 AIRLOCK

50101
50102
50103
50104
50105
50106
50107
50108

SYSTEMS

FUNCTIONAL/PERFORMANCE REQUIREMENTS
HYBERBARIC

EVA SUPPORT

MAINTAINABILITY

MATERIALS PROCESSES

COMMONALITY

SAFETY/TRAINING

¥ 502 SERVICING AREA

¥+ 503 SUPPLY SUPPORT

504 STOWAGE/STORAGE

50401
50402
30403
50404
50405

EMU EGUIPMENT

EEU- EQUIPMENT
RESTRAINTS/TETHERS/EVA TOOLS
EMU/EEU SERVICING & CHECKOUT EGQPT.
MAINTENANCE & REPLACEMENT PARTS

XX1
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L2

%

E3

50404 PAYLOAD SUPPORT EQUIPMENT STOWAGE
50407 GROWTH

505  ATHMOSPHERE

506 PERSONNEL HYGIENE
5001 IN-SUIT BGDY WASTE MANAGEMENT
20602 SUIT HYGIENE

S07 TRAINING/PROCEDURES
50701 GENERAL

508 COMMUNICATIONS
507 DATA MANAGEMENT

55« MAN-TENDED
55101 GENERAL LAYOUT
55102 TRAFFIC FLUW
55103 DECOR
55104 MATERIALS
55105 ANTHROPOMETRY
55104 MODULARITY
551087 WINDOWS/REMOTE VIEWING
55109 STOWAGE/STORAGE
55201 INTERNAL ENVIRONMENT
55202 EXTERNAL ENVIRONMENT
55203 INDUCED ENVIRONMENT
55204 AREA LIGHTING
55206 NOISE & VIBRATION
55206 CREW SAFETY
55213 WASTE/TRASH MANAGEMENT
55214 SUPPLY SUPPURT
55215 RESTRAINT SY3STEMS
3521+ MOBILITY AIDS
55217 COMMUNICATIONS
5521% HUALITY ASSURANCE
55301 CREW TRAINING
35303 MAINTAINABILITY
55304 MAINTENANCE
55305 SUPPORT EQUIPMENT
55306 ACTIVITY PLANNING AND SCHEDULING
55307 MAN-MACHINE ROLES
55309 STATION AUTONOMY
55401 WORKSTATIONS
55402 DATA MANAGEMENT

IVA Subelements having Requirements and Issues of concern

to EVA

Requirements generated by Advanced EVA Systems Design Requirement

Study.
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SYSTEM LEVEL CRITICAL ASSUMPTIONS

Space Station, Manned, is as described in Phase B RFP Reference -
Configuration, with crew of six. See JSC-1993%9, Aug. &

Phase B Milestones are:
CSD 19 April =
RUR #1 3-19 July &5
RUR #2 4-13 Oct a5

IRR 3-17 Jan 86
SRR 7-21 Mar 86
ISR 1-15 Jul gé
SDR 17 Nov - 1 Dec 3é
EO0C 18 Jan 87
ATP - Phase C/D
18 Apr &7
PDR 13 Apr aH
CDR 18 Apr 90

EMU suited access within the modules will be only for regaining an
environment for safe IVA entry, e.g., for leak repair and ECLS system
(pressure, contamination control) repair in any habitable module. Minimal
depressurized entry may also be required at module depressurization faor
growth, ie., attaching additional modules.

Space Station, Man-Tended, is as descrited in Phase B Reference
Configuration (See 7th paragraph, page 5 of J5C-19939) and RFP page C-5-11,
para 2.4.

The Man-Tended station (Lab module) is non-pressurized. (This critical
assumption is relevant only to Subelements 55XXX.)

Man-Tended operations will be supported by an STS crew living on the
shuttle.

The Man-Tended module will be reoutfitted for manned I0OC. (Regquirements do
not incorporate considerations for conversion to a pressurized module.)

Because the man-tended module will be
pressurized the IVA requirements within
Groups 1 through 4 are applicable to
both man-tended and nominal options.
Section 55XXX is applicable to non-
pressurized work areas.

NOTE :

1. The Requirements of 55XXX do not apply if the man-tended module(s) is
pressurized. I.e., the SSXXX Requirements were written for
unpressurized conditions during man-tended operations.

2. If the man-tended module(s) is pressurized those Requiremeats 1n
Groups 1 through 4 should be utilized as applicable.

xxiil






GLOSSARY

ACGIH American Conference of Government & Industry Hygienists
AF Alr Force
Al Articulation Index
ANSI American National Standard Institute
ASE airborne support equipment
ATAC Advanced Technical Advisory Committee
BP blood pressure
C centigrade
C&T communications & tracking
CAD computer aided design
CCTV closed circuit television
cDhG Configuration Design Guidelines
ca?2 carbon dioxide
CRT cathode ray tube (TV screen)
CSD contract start date
CcvyD cardiovascular deconditioning
db decibels
dsa decibel, A scale
dBC decibel, C scale
DBMS database management systen
E-Field electric field
ECG electrocardiogranm
ECLS environment control life support
ECLSS environmental control & life-support system
EEU extravehicular excursion units
EL electro-luminescent
EM electromagnetic
EMI glectromagnetic interference
EMU extravehicular mobility unit
EVaA extravehicular activity
F farenheit
Ft-C foot candles
Ft-L foot lamberts
+G7 positive acceleration gravity vector, head to foot (least tolerance)
H-Field magnetic field
H20 water
HEPA high efficiency particulate air
HMF health maintenance facility
HMS habitability manned system
HOL higher-order language
HPD hearing protection device
hr hour
HR heart rate
HZ . hertz
HZE high energy Z particles
IDMS Space Station information & data management system
INMS inventory management systenm
IMSS in-flight medical support systenm
IoC initial operating capability
IR infra-red
150/7¢C International Standards Organization/technical circular
v intravenous
Iva intravehicular activity
JSC Johnson Space Center
k kilo
K Kelvin
XKV d
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LA

LCD
LED
LET
LSRM
lLeq
MDBMS
MIL-STD
MMU
MPAC
MSFC
MSIS
MSS

N2
NASA
NC

NHB
NGS
NSTS
OBL
ODD/LDD
ODDNet
ORU

PI

RF

RFP

SDP
SIL
SMS
SOMS-A
SSP
SSPE's
STS
Specs
TBD

TV

uv

WMS

GLOSSARY

noise level in dBA

liquid crystal display

light emitting diode

linear energy transfer or 1lonization rate along particle trackh

Life Sciences Research Module

equivalent noise level (average over a specified duration)

medical database management system

military standard

manned. manuvering unit

multipurpose applications console

Marshall Space Flight Center

Manned Systems Integration Standards

manned space station

nitrogen

National Aeronautics & Space Administration

noise criterion curve

NASA handbook

Network Operating System

national space transportation system (shuttle)

octave band level

observed dailly duration noise/limited daily duration noise

optical data distribution network

orbital replacement unit

principal investigator

radio frequency

Request for Proposal (9-BF-10-4-01P, Space Station Definition
and Preliminary Design, 15 Sept 84)

subsystem data processor

speech interference level

space motion sickness

shuttle on-board medical system, A modification

Space Station Proagram

Space Station program elements

Space Transportation System

specifications

to be determined

television

ultra-violet

waste management systenm
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REFPORT FORMAT 3.1 DESTGN/OPERATTIONS REQUIREMENTS

1 INTERIOR ARCHITECTURE

Lot GENERAL LAYCOUT

laloas ACTIVITY VOLUME PER CREWMEMBER/FUNCTTON

CROSBS REFERENMCE TO RFP PARAGRAFH No-: C—d4 (2.2 1:2.2.100)

Rovvioed: DSPRIER

REQUIREMENTS EFER._NO.

TR The aeomeltyic arvangement of compar tmen b
shall provide necessary & adequate aocess,
carees volumes, & envelopes bo o all funotions
withoin the station.

~03 Hatches and doors internal to a sinagle module 124(p 10-23)
shall be configured to minimize body reoriern-

tation an pa through .

2 (G4,

em o and subsys .
201093

sianed to

=04 Habitability manned svs
Mardware & software shall be des
facilitate malntenance.
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Erv e dered

AL ﬁmwruﬁ,mw‘

O Crew guarters shall be laras snoogh For e
e donming & doffing clothing & rapid Ao =)
From & sleep re

2o 10 edd) )y

traint in an emergercy .

SO Sartficient volume for dining shall be
tnitially allotted to feed the entire crew at
gach meal as a group.

124{p 10

132(C-4,
2.2.10.24)

0% Commode compar tments shall be large enough to
permit donning, doffing, & temporary. storage
af clothing., The hand washer shall be locatod
Lo o dove proximi by b the commode aron .

1O Payout and volume provisions shall acoommodate
ertire crow orn a commorn work shift.

=L The goonetric areanogement of compar tments aned
prevnzae o learances shall allow adeanate acooeaos
For an FMU-aud ted orewnenber e Lro cont ine
acrcy aperations for rogaining a safe TVA
enyironment, 3., module removal & relocation
For leak repair: repair of 5w




PAGE 2 10102 ~ REGQUTREMENTS

2l

CANDIDATE SOLUTIONS REFER. NO.

N e

CRITICAL ASSUMPTIONS REFER. NG,

) All activity areas will be sized and confiaured
to anthropometric specifications as defined in
the NASA Request for Proposal, September 1954

0 Crew of & at T, manned.

Y fhas been defined For o stadv foo o conFirm oor compldebe
definition of Bhaos preliminary vequiremernt




REPORT FORMAT 3.1 DESIGN/OPERATIONS

INTERIOR ARCHITECTURE

101 GlENERAL LAYOUT

10104 DEDICATED VS MULTIPURPOSE SPACE

REFERENCE TO RFP PARAGRAPH No: C—-a(2

CROSS

Revised: 11/4/65

REQUIREMENTS

-1 located throughout
hrabitabhle modul

S

(:J

operaltic Stomey 243
equipment maintenanced st
= shall be developed.

&
maltiple us

A

with

-2 The wardroom/dining area shall accommoda
the entire crew simultaneously & serve a
meeting and dining area, lounge, viewing

recreational area.

—()3

The wardroom shall not be used as a majo
worlk or

writing station.

e
lad €2

aoguiomnent shall
conditioning as

Area arnd
physical

=14 2
ecreatlon.

oractical . )

CANDIDATE SOLUTIONS

Nome

CRITICAL ASSUMPTIONS

More

fraes theern defined For study o

of Ehaw

Art W
e iml f3or

KYMul tiple wuxe of velume shall be made where

REQUIREMENTS

UTTLIZATION
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P
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REFER. NO.

corfirm or complets

el Tmirar v Fequd remernt,






REPORT FORMAT 3.1 DESIGN/OPERATIONS REGQUIREMENTS

1 INTERIOR ARCHITECTURE

Lot GENERAL LAYOUT

10106 FQUIPMENT & FURNISHING REQUIREMENTS

CROSS REFEREMOE TO RFP PARAGRAPH No: C-4{2.2.1:;2.2.10)

Rewvisad: 11/4/55

REQUIREMENTS

=01 Furnishings must meet the reguirements
fl-g posture as o in NaSA Reference Publication
Lii2d or later L@

-02 Live network color TV & CCTV shall be avail-
able for crew entertainment and/or training.

~03 Drawers & cabinets shall be egquipped with
s=ultable restraints to allow access, removal
restowage of equipment.

=04 Stowage devices and areas shall be equipped
with means to prevent small items from
drifting.

shal l
For use by the

iy

O Cleaning egquipment and suppl o
orovided by the Space Station
Crewnemher s,

=06 Methods for controlling lights (on, off and
variable internsity) 11l be provided at
entrances and exits of habitable areas.

=07 Night light route locators & switch illumi-

ration shall be placed in areas that are fre-—

gquently darkened in the Space Station.

-0 Provis
availlable for onboard maintenance, to be
ACoomnp oAl potential problem locatbions
at some designated mainternance location.

Lons, e.a. electrical outlets, shall be

&

or

andent lighting, ventilation and Lempera-—

|trul shall be provided in crew
& shall be adjustable from a slesp
restraint .

=100 A @ minimum, audio/video entertainment,
brlletin board, reading/writing provi 1O,
mirrors shall be provided in crew gquarters.

REFER. NO,
N YA
i
i
j

132(C~4,
li‘- 2 f:..'T’b)

i

]

1 132(C-4,
2.2.10. 1f)

132(C~4,
2.2.10.1f)

2 (04,
2,10, 1h)

130(C-a,
2.2.10.1c)
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-11

-13

~14

-~ 16

~20

e €303
el

CAND

(ot}

Crew quarters shall be acoustically i lated,
provide caution/warning alarms, storaage of
personal items, o F & .llfl“ﬁ, and a method
of curing cloth :

e wardroom/dining area =
with audio/video entertairn ’
kits, windows & IVA (nmmunltdilnn;.

e provided

Personal hyglene areas include facilitie
body waste collection, personal cleanline:
hathing and appropriate interfaces with the
ECLSS.

Full body shower facilities shall be provided
for use in ;e of chemical burns proximal to
amd within :
Frandling areas exlst.

The showers i the personal hyvglene aroas
shall have mixed hot and cold water controls,
paermit hailr & scalp washing, and provide
temperatitre controlled {(heated) private
dressing area

Laundry facilities shall be provided to clean
& dry extravehicular inner cooling garments,
& crew IVA clothing and linerns. .

of

Windows shall be provided for the purposes
EVA monitoring, proximity aoperati L, MET L
pulator operations, customer operations,
photograshio tacskes, and recreation.

"

Capability shall be provided for detectinag &
extinaguishiing any Fire in Space Station
habitable voloumes .

Personal hyglene equipment to support aving,
face & harnd washing, and oral hvgiene

individual and near the crew quarters.

Clocks indicating day of the week, date and
time =hall be placed strategically throughout
the station.

3

Controls for regaining a sale snvirvanment
shall be accessible and de el For EMLE
aloved hands.

Crew guarters and personal bhyvgiene areas shall

e Jocated in proximity to each other.

IDATE SOLUTIONS

Mo e

acptlpment, Jgame

moditle where hazardows chemical

1all be

10106 — REGUIREMENTS
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CRITICAL_ASSUMPTIONS REFER. NQ.

Moarye

¥ oAn "ISSUEY has beern defined for studv to confirm or complete
dJefinitiorn of this preliminary requiremernt.






REPORT FORMAT 3.1 DESTIGN/OPERATIONS REQUIREMENTS

1 IMTERIOR ARCHITECTURE

161 GENERAL. LAYOUT

10107 PHYSICAL/FUNCTIGNAL ADJACENCIES

CROSS REFERENCE TO RFP PARAGRAPH No: C—a({2.2.1;2.2.10)

Revised: 11/4/25

REQUIREMENTS

N kS FEune bl onal groun lonterrelationshios of comae
: stiadd beosm o prime cowesideration i

Pooomarmed fuabd tat lavoul arrangement. 3w

Pl b

-2 Separation of work, sleep, exerclise & eatling
Are shall be provided.

132{C-4,
2.2 o10.19)

-3 Clear zone translation traffic routes shall
not interfere with the working, eating,
sleeping or relaxation of crewmembers.

=04 Sleeping/private areas shall be separate from
nolse genecators.

=05 Entry & exit From private guarters shall not
disturbt others.

- AL
sonal hivglene activities shall be available.

o lute privacy during bathing & other per-

¥
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07 The commodes shall be located away from the i
tood preparation and dining area & near pri- [2.2.10.21)
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1
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i
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i

1

i

1

1
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1

|

i

i

i

vate crew quarters.

132(C~4,

2o 10.21)

-~ A handwasher shall be included inside and/or
near the commode area.

=7 Handwashing facilities & potable water dis-
pernser shall be in close proximity to the HME.

=10 The galley shall be separated From private
Crew gquar ters.

=11 The aalley shall be separated from personal

fFrvgiens aro

=12 The habltat shall be arranged and designed to
Facilitate the stabilization & storage of
trash. The equipment nec ary tor trash stor-
age & stabilization shall be conveniently
located for collection & use by all crew-

103 (p 2.1.1)

La{p LO-24)



PAGE 2

memnber s .

-13 A handwasher shall be in close proximity to

the galley.

1@all be provided

=14 A mailntenance work area sh
wh ich CAPE 2ol hedng

the contaminants which result from the
maintenance activities.

—-15% Separation of flammable materials from
potential ignition sources in a module is
reguired Lo the maximum extent possible.

=16 The capability to seal hazardous operations
1l be provided for the

From other are 14
duration of the operation.

damaage A
bhe readily acoe

=17 Emergency life support wemer b,
inedlcal egquipment

to the orew.

i
—
s

vided in separate pressurized volumes.

CANDIDATE SOLUTIONS

Ny e

CRITICAL ASSUMPTIONS

None

3 Mlated from the
remainder of the vehicle. Curtains, airtflow
other suitable methods may be used to contairn

b le

Redundant accommodations for complete commarid
& control of the Space Station shall be pro-

10107 - REQUIREMENTS

132004,
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F132(0-4,
e lo1llen
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1 132(Cc-4,
12.1.11_4hb)
'
REFER. NO.

REFER. NO.

® Ay "TSSUET has beern defined for study to confirm or complete

definition of this preliminary requiremernt.



REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMEMNTS

1 THNTERIOR ARCHITECTURE

101 GENERAL LAYOLT

10105 IMTER/INTRA-MODULE EQUIPMENT ORIENTATIOM

CROSS REFEREMCE TO RFP PARAGRAPH No: C—a(2.2.1;2.2.10)

Reviased: HAR3/E8

s {-a,
22 1.2h)

3 Free Lpmedd
miveimiz et b dad P or swmember
sepdern ot oy, )&

]
1

CANDIDATE SOLUTIONS REFER. NO.

NG

CRITICAL ASSUMPTIONS REFER. NO.

More

A CTESUET has been defined Forostady to conilirm oo complete
definition af this preliminary Fequl remerd .






REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

1 INTERTOR ARCHITECTURE

1ol GENERAL LAYOUT

10109 GROWTH

CROSS REFERENCE TO RFP PARAGRAPH NoO: C-a(2.2.1;2.2.10)

Rewvised: 1l/4/25

(0 Yo lume, space., compartmentalization & arrange-—
eyt e retain at le ame  minnum
criteria for growbh o marnred Too. This
shall include needed rances for contin-
gency EMU sulted operations.

-2 The habitable volumes, crew facilities and
equipment shall be desigrned to facilitate
system growth, on-orbit reconfiguration and
update through use of modular design.

=04 The Space Station shall have a workbernch/work—! 124
shop equipped with
alds pled with :

i At ion arows, the capability of this

should arow.

=15 The habitability areas shall be modular in
design to facilitate arowth & changes 1in
comporent elements as mission complexity

Sd,

~(& The habitable module shall be designed to
accommodate the incorporation of new techrnol-
ogy as appropriate to optimize benefits to the
LroOaram.

CANDIDATE SOLUTTIONS REFER. NO.

MNaore i

CRITICAL ASSUMPTIONS REFER. _NO.

More

ko An "TESUET has been defined for o study o confirm or complete
definition of this prelimirars requirement.







REPORT FORMAT 3.1 DESTIGN/OPERATIONS REQUIREMENTS

1 INTERIOR ARCHTTECTURE

12 TRAFF I F.OW

10z01 FREQUENCY OF TRANSIT

CROSS REFERENCE T RFP PARAGRAPH No - C-a(2.2.1;2.2.10)

Revised: BTNV

REQUIREMENTS REFER. NO.

20
e J.1,

sty ira b o 1
(g)01b)

coniteeriey o e A Ehe bes
& taered for thie

ol wmes o fhie o velumes oo
syl Fie traffic route, )&

135(p 12,
2.1.2

-02 Flow patterns shall minimize the distance
ltarge masses are transported and reduce as
much as possible the congestion caused by
large masses transported through tight areas.

132(0C-4,

-03 Habitability accommodations & facilities shall
i 2.2.10.1)

be desigrned to the 0-g neutral body posture,
traffic patterns, congestion avoidance,
cleaning and ease of maintenance.

CANDIDATE SOLUTIONS REFER. NO.

None

CRITICAL ASSUMPTIONS REFER. _NG_

Mres

A tas been defined For study tao confirm or complete
definition af this preliminary requlremernt.






REP

102

CRO

Rewv

REQ

ORT FORMAT 5.1 DESTGN/OPERATIONS REQUIREMENTS

IMTERIOR ARCHITECTURE

TRAFFIC FLOW

02 EQUIPMENT ACCOMMODATIONS

55 REFERENCE TO RFP PARAGRAPH No: C-4(2.2.1:;2.2.10)

imed: S

UIREMENTS REFER. NQ.

AP

-2

-04

CAN

shall be provide
v located ORGT

w0 Furebional capabiliby
i drctermally or extors 1
trbo the pressurized worl area o conrduct
medrberarce . )

H
1
1
i
H
i
1
|
Berthing ports & hatches shall be sized & :
shaped by EVA requirements, package dimern-— |2
sions, and hatch thruway limitations & shall ;
he no less than 1.27 m (50 inches) internal i
diameter . H

|

'

'

1

1

Egquipment located near tratffic routes & work-
station areas shall be designed to accommodate
Crew movement .

132(C~4,
2.2.10.1a)

DIDATE SOLUTIONS REFER. NO.

N

CRI

(& 1

TICAL ASSUMPTIONS REFER. NO.

N

4

[

Arr "ISSUEY has been defined for studv to confirm or complets
definition of this opreliminary requlremert.






REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

1 INTERIOR ARCHITECTURE

10 TRAFFIC FI.ObW

10203 CONGESTION MINIMIZATTION

CROGES REFEREMNCE TO RFP PARAGRAPH No: C~4(2.2.1;2.2.10)

Revised: G

REQUIREMENTS REFER. NO.

=02 Al ternate paths of traffic Flow shall be PE5 0 150
considerod to avold gencoral conge i

sitive experimental areas, and

AF R,

132004,
2.2.10.149)
131

=03 Translation traffic routes shall not inter-
fere with the working, eating, sleeping, or
relaxation of crewmembers.

132(C~4,
2.2.10.1q9)

~04 The minimizing of travel time & effort and
the provision of safe, controlled translation
shall be considered.

-05 Scheduling shall be considered to avoid 1535(p 23)

1
i
I
1
1
]
1
J
i
¥
]
1
1
[}
4
i
4
t
1
]
i
1)
]
traffic flow congestion. i

CANDIDATE SOLUTIONS REFER. NO.

Moarre

CRITICAL ASSUMPTIONS REFER. NO.

Morie

¥ An "ISSUEY has been defined for studvy te confirm or complete
Jefinition of this preliminary reoguiremert.






REPORT FORMAT 3.1 DESIGN/OPERATICGNS REQUTREMENTS

1 INTERTOR ARCHITECTURE

Lo TRAFFTC FLOW

10204 PASSAGE IMPINGEMENT

CROSS REFERENCE TO RFP PARAGRAPH No: C-4(2.2.1:;2.2.10)

Revised: DA /0N

-1l Hatohes & doors, internal to a =ingle modole,
shall be configured to minimize bhody reori-
entation on pass throuagh .

132{0C-4,

2.2.10.19)

t
i
i
b
]
1
t
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1
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t
t
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1
1
1
i

~02 Hatches, interconnecting tunnels, passagewavs,
etc., shall be no less tharn 1.27 m. (50 in)
intermal diameter.

132(C-4,
2.2.10.1qg)

-03 A clear zone shall be established contiguous
with each hatch & bulkhead operning, requiring
all surfaces be free of hardware protrusions,
sharp corners and edges, & recesses or holes.

=04 A means shall be provided for avoiding bruises
& abrassian Pron inadvertent contact with pro-
Erss o stally arournd doorways, whore
clhraroe ) wroare made diring transilae
Lion; and along traffic pathways.

=05 When not in use, workstation restraint
systems shall leave the alsle clear and with
no sy faces protruding.

132 (04,
2.2.10.19)

-6 Hoses & cables shall be restrained and out of
the way of traffic paths.

=02 All passages shall provide clearance For
continaency EMU-suited operations.

J2(C-4,2.2.
0 Crit
Avinmg o, 7,

CANDIDATE SOLUTIONS REFER. NO.

M
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&

CRITICAL ASSUMPTIONS REFER. _NO.

None .

A W bhas been defined foro study Fo oo firm or counprd o fes
definition of this preliminary requiremeni .



REPORT FORMAT 3.1 DESTGN/

1 INTERTOR ARCHITECTURE

TRAFFIC FLOW

10205 EMERGENCY EGRESS/INGRE

CROGS REFERENCE TO RFP PARAGRAPH N

el A

Rey 1

REQUIREMENTS

U1 The arrvangemenlt of any hab i tab
‘hnl] take into accoount the po
subaysten fallure or damage th

GVQLUHtiOH_

able to e
any habi
QCCLIES |

Crewnembers shall be
isolate themselves in
a hazardous condition

-2

—~03 Crew quarters shall be large e
of rapid egress
emergency .
Traffic reaulations & fFlow
tirnaaency tuations shall
wafe & officient movement
el pment .

PO

of p

~05 Where practical provide doaal
from all activity areas to ser

that ome route 1s impassable.

CANDIDATE SOLUTIONS

Mone

CRITICAL _ASSUMPTIONS

None

el ined For
preliminary

o An UTESUE has
Aefini bl of

Erezeoyy
fhdes

from a sleep restraint

e e

@ECape

OPERATIONS

-
S8

0

L compear tment
of &
FecLLE e

sibi ity
could

at

gress
table

ar

roual for

in an

res For
Aﬂ?[iﬁ
ersonnel

(3
e For
ard

o bess

ve irn the

study Lo oo
FOI Fomerif .

area when

Base

evernt

REQUIREMENTS

REFER. NO.

REFER. NGO
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REFPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

1 INTERIOR ARCHITECTURE

102 TRAFFIC FLOW

10204 CREW/EQUIPMENT TRANSLATION & HANDLING AIDS

CROSS REFEREMCE TO RFP PARAGRAPH No: Cra(2.2,.1;2.2.10)

Revised: 10/21/05

REQUIREMENTS REFER. NO.

=1 Hardware shall br designed to withstand in-
acdvertent collision, and for use as & mobllity

aid or temporary restraint.

132 (C—4,
2.2.10.19)
37(2.1,
p 2-1)

(12 Crew & equipment reslbralints & locomotion ajds
shall be provided in every module-

-.77(&....1.
p ~l)

~-03 The station shall be provided with visual
markings & other cues to provide the crew
directional & spatial orientation for use with
mobility & restraint devices for both IVAa and
EMU~sulted crewmembers.

=04 Provide a means of proventing inadvertent
operation of switches & cilroulit breakers.

1
!
i
t
]
1
i
i
i
P
i
]
)
]
]
!
]
]
i
]
=
'
e
;
]
1
=% Provide sufficient volume around the hatcoh 113
operational envelope to prevent uwnusual body 14

contortions. !
|

i1

]

H
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t

§
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1

1

|
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1

i

|

1

1

1

1

i

i

L]

1

1

1

d

|

1

1

(L
3 .10, Jq)

~0& The design of the restralnt system interface
with the station structure shall be common for
all modules.

13“(0 -4,
2.2 10.1a)

~-07 Equipment restraints shall be provided to
anchor every i1tem of use that i=s not perma-
nently attached to the station.

15”(L 4
2.2.10.01a)

~~~~~ 02 Handholds/handrails shall be strategically
located to assist entrv/exit at workstations
as needed.

shall 1132004,

DL 1D IR

~-0% Approprialte body & eguipment rost
ha placed in each personal hvglene

=10 lrow & eguipment restraints and handhold pro-

Crit Assumpt
for contingency EMU- :

ons shall €, 7

sitlted operations.




PAGE 2 1020& - REQUIREMENTS

.

CANDIDATE SOLUTIONS REFER. NO.
Norne !

CRITICAL ASSUMPTIONS REFER. NGO
Norne

¥ An "ISSUE" has been defined for study to confirm or complete
definition of this preliminary regquirement.



REPORT FORMAT 3.1 DESTIGN/OPERATIONS REQUIREMENTS

1 INTERIOR ARCHITECTURE

1ons DECOR

10301 COLOR, TEXTURE, GRAPHICS & LIGHTING

CCROSS REFERENCE TO RFP PARAGRAPH No: C-4(2.2.10)

Revised: s

REQUIREMENTS REFER. NO.

GWMORCTrRer Tor (e

aqreoauided tries For

crn iR and 130(p 205,
Pioghbing shall be applied peyr MS

]
+
BN 13.5.4)

]
1
~02 Colors, lighting & textures shall be used to ) 132(0-4,
provide:  visuwal orientation cues (e.g., locall!2.2.10.1)
vertical & emergency exlt cues), equipment 1141
stowage location cues, location aids, |
i
|
]
1

sthetic variety, & contrast for the crews.

ae

=03 Labeling and markings shall be per the MSIS.

»

CANDIDATE SOLUTIONS REFER. NO.

Meorpes

CRITICAL ASSUMPTIONS REFER. NO.

0 International crew will be lmmediately
familiar with English labels/markings,
0 that special symbol enhancement is
not needed.

# A "TSSUE" has
definiticon of

beern defined for study to confivm or complete
this oreliminary requirement.






REPORT FORMAT 5.1 DESTGN/OPERATIONS REGQUIREMENTS

1 INTERTOR ARCHITECTURE

103 DECOR

10302 INTERIOR DESIGN MODIFIABILITY

CROSS REFERENCE TO RFP PARAGRAPH No: C-a4(2.2.1:2.2.10)

Reav 1= BLRRH0

REQUIREMENTS REFER. NO.

fures shall o be provided
oo lor, Jdecor, lighting,

=L R T o e '
Lo mf low wa 7 i i
Qrapiilos,  tex tur y @FEc. Foromaintaln o a wvaried |
and stimulating living-working environment. )& !
I

!

I

]

~02 The capability for personalization of private
crew gquarters shall be provided.

CANDIDATE SOLUTIONS REFER. NO.

GEN  Provide changeable color panels.

GEM  Integrate liahting colors and sur face colors

to achieve fixed and variable effects.

CRITICAL ASSUMPTIONS REFER. NO.

None

CTEGUET has been defined Forostudy to confirm o complebe
definition of this preliminary requiremernt.






REFORT FORMAT 5.1 DESTGN/QOPERATIONS REQUIREMENTS

1 INTERIOR ARCHITECTURE

103 DECOR

10303 CODING

CROSS REFERENCE TO RFP PARAGRAPH No: C-a(2.2.1;2.2.10)

Revised: o

REQUIREMENTS REFER. NO.

-1 The Space Station interior shall be provided
with w: I markings & other cues to provide
the crew directional & spatial orientation for
pse with mobility & restraint devices

131(C-4,
2.2.10.01,
(f)o1)

~02 Color and/or graphics shall be wutilized as
aids in crew location of stowage items.

-3 Provisions shall be made so that the crew can
cguickly find critical valves, switches, etoc.,
in emergencles.

1")

ool &

{(p 10-23(K))

{14 sation personnel shall e able o
el o polrts witfdin & without the

Shat o, )k

132(0-4,
2.2.10.14a)

- Markings & labels shall be standardized
throughout all Space Station modules.

132(C~4,
D2 1001f)

~( Stowage provisions & restraints shall allow
for easy identification of contents without
removal of items.

124(p 10-23)
13

=% Where possible, labels & identifving codes on
all packages, containers and equipment
sur faces shall be changeable on—orbit & remain
clearly visible & unobstructed to crewmembers.

~i F Tnteqrated coding criteria For color,
graptiic, texture, ard labeling shall be
applied within the Space Statiorn to avold
overuse, ambiquities, wvisual clutfer arnd
iriFormation overload. )#

CANDIDATE SOLUTIONS REFER. NO.

Nore



PAGE 2

CRITICAL ASSUMPTIONS

International crewmembers will be
immediately familiar with English labe s/
markings =0 that special symbol enhanco-
mernt 1= not needed.

10303

REQUIREMENTS

Arr "ISSUE" has beern defined for study to confirm or complete
p

Sgefinition of this preliminar ¥OF@QUI P eme T,



REPORT FORMAT 3.1 DESTGN/OPERATIONS REQUIREMENTS

L INTERIOR ARCHITECTURE

104 MATERIALS
10400 GEMEZRAL.

CROSS REFERENCE T RFP PARAGRAPH No-: C-a4(2.2.1;2.2.10)

Revised: B/ 2B IEN

REQUIREMENTS

shall b selectod For osthetio and

eptabi ity & muitabdlitwy,
teechriological maturitys,

M REES ¥y il ity corntaminag-
tiowy characteristics, specific strength,

compatibility, availlability, cost & safety. )&

ARE R Mag T Dl
Fowwetioral
ox Ferded 11

CANDIDATE SOLUTIONS REFER. NO.

None

CRITICAL ASSUMPTIONS REFER. _ NO.

Nofrie

SEUE" has beers defined For o stuady o oonfirm or complete
definition of this preliminary requlrement.







REPORT FORMAT 5.1 DESIGN/OPERATIONS REQUIREMENTS

1 INTERIOR ARCHITECTURE

104 MATERIALS
10401 HEALTH AND SAFETY

CROSS REFEREMCE TO RFP PARAGRAPH No: C4(2.2.1;2.2.10:2.1.11)

Revised: E T Y Asle)

REGUIREMENTS REFER. NO,

—

BT S R

0.1) 14w

01 Interior aress of the Space Station shall be
devold of sharp-edged surfaces.,

f—

.._
A
—

(12 A means of avoiding bruises & abrasions from
inadvertent contact with protrusions shall be
provided.

132(C-4,
2.1.11.2)

~03 In the event of fire, the interior walls and
secondary structures within the Space Station
shall be self-extinguishing.

132(0~4,
w.1.11.3a)

~04 Materials & components subject to insidiows
degradation in the Space Station ionizing
ernvironment shall not be used where that deg-
radation can cause or contribute to any orew
"'l Asar ',JI":}l .

132004,
2.1.11.3d4)

& ation of flammable materials from
<18} rtial ignition sources in a module shall
be required to the maximum extent possible.

132 (04,

-6 The use of hazardouws materials shall be mini-
= 2.1.11.3a)

mized:; those used shall meet the applicable
reguirements specified in NHB 200018,
“Flammability, Odor & Offgassing Requirements
& Test Procedures for Materials Used in Envi-
ronments that Support Combustion™, (J2400003).

CANDIDATE SOLUTIONS REFER. NO.

Moy e i

CRITICAL ASSUMPTIONS REFER. NGO,

iz e

% Ar CTEHSLE" kas beern defined for study te confirm or complete

gefinition af this preliminary reqQuirement.







REP

104

104

CRO

Rev

ORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

INTERIOR aRCHITECTURE

MATERIALS

2 MAINTENANCE AND REPAIR

55 REFERENCE TO RFP PARAGRAPH No: C-a(2.1.11;2.2.10)

ised: P Aan

UIREMENTS REFER. NO.

~U1

~E w{Internal arce

AN

{32004,
2.2 1001k

ALl areas of the Space Station shall be con-
veniently cleanable & maintainab

le.

\ oyt g
L320C—4,

All Space Station walls, o
' 2.l 11.2d)

z
-
—

3
18}
i e
1
-

3
.
ot
~<
}-—'.
-~
Q2
=
i..d.
-
o
"
=
jR
~+
=
=
o3
N
=
fa
-

urization shall be ac sible for in-
spection, maintenance, or repalilr by shirt-
sleeve crewnembers.

te walls shall be provided
nlation, & repair of pressure
EMi-=utd ted personnel . )&

for deotect]
shell leaks by

DIDATE SOLUTIONS REFER. NG,

Mon

CRI

@

TICAL ASSUMPTIONS REFER. NG,

Mo

2

Ay UTHEUE" has beer defilned For ostudy o oconfirm oor complete
dJefinition of this preliminary requlirement.






REPORT FORMAT 3.1

1 INTERTOR ARCHITECTURE

104 MATIERTALS

10403 DURABTLITY &

CROSH TO RFP

Revised: T RYES

REQUIREMENTS

[nterior mater tale & Finlshes
avceptible to abrasion on

winch preparvations & 1n
to enuure durability.

Consideration shall be given
selection
mirimum weight.

Materials selected
spilled chemicals, greas
fungi, molsture, direct
particles in the air, and
contaninants .

any

{14

e voluume
j & rapr

R T
sl tin o}

and depressurized
in a hazard.

-5 All transparent surfaces,

windows, etc.

broken particles.

CANDIDATE SOLUTIONS

N e

CRITICAL ASSUMPTIONS

Noryes

fas heen
ot

0 Ay CFESE
e Finibion

PARAGRAPH No:

t h %
flight shall be

in
to providing adequate strength at

shall be re:
@, body
sunl ight,

other

2.9.,
shall be scratch/mar
where possible and protected from rele

defined for
this preliminary requirement.

SUSCEPTABILITY TO

thab are
groungd cduranag

material

istant to
excretions,
QzZOne,

i
t
'
'
!
!
[}
1
]
}
1
1
{
1
:
t
t
)
1
corrosive |
1
i
1
i
:
1
1
:
t
t
:
]
1
]
I
[}
t
1
]
]
i
[}
1

subsystems, or eguipmenl located in
‘ designed to withstand

sl 2 vy b zation
able of tolerating the differential
condition

displays,

s

whall

resist

DESTGN/OPERATIONS REQUIREMENTS

DAMAGE:

C-a(@ m 1.73)

(4.1.5.2

(4.1.5.2)

LE2 (04,
2.1.11.2d)

e

without

ant (a.1.5.2

131ng

REFER. _NO.

tor confirm or complete






REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

1 INTERIOR ARCHITECTURE

104 MATERIALS

10404 AUBITORY, OLFACTORY & TACTILE EFFECTS

CROSS REFERENCE TO RFP PARAGRAPH No- C-4(2.2.10;2.1.11)

Revised: /3005

REQUIREMENTS

-0
m
T}
m
By
Z
-

shall be selected to provide suffi- |124(p 10-22)
! und control and to help to reduce all
LAIWAr d no. to the minimum level reason-
ably achievable and in accordance with speci-
fications. (See 20501) Special considerations
shall be given to the noise levels in the
sleeping quarters.

32{(C~4,
2.2.10.2d)

—02 Crew gquarters shall be acoustically isolated.

o

132(C-4,
2.1.11.35.d)

-3 Materials used in Space Station habitable
volumes: shall meet the reguirements of NHR
HOA0L1IR,  (J2400003) for toxic ou cornsti-
Puaen s in the lowest op BESLr e to
which they may be expo

132(0-4,

‘

within habitable Space -
L R O Rl o

1wall not exceed a temperatige
(45 dearees C).

=14 Exposod sur faces
Station modul
of 1173 degrees

132(0-4,
2.1.11.2h)

~05 Exposed surfaces within habitable Space
Station modules shall not be below a tempera—
ture of 40 degrecs F (4 dearees C).

ot
[
—

~0& Textural variation shall be utilized in the
interior design to enhance habitability/
variation for crewmembers.

—

SO7 Intrared (TR) reflective materials & sur Facoes
shall be used where posgsible.

|
1
1
i
!
]
'
i

CANDIDATE SOLUTIONS

My e



PAGE 2 10404 - REQUIREMENTS

CRITICAL ASSUMPTIONS REFER. NO.

Nore

£ An CTESUET has beon defined Forostady Fooconfirm oor complete
definition of this preliminary reoqulyrement .



REFPORT FORMAT 5.1 DESTIGN/OPERATIONS REQUIREMENTS

1 INTERTOR ARCHITECTURE

104 MATERTIALS

10405 ELECTROMAGNETIC PROPERTIES

CROGS REFEREMCE TO RFP PARAGRAPH No: C-a(2.1.11;2.1.3)

Rev i sed: Bl

REQUIREMENTS REFER. NGO,

-OL Operalions & asystems desiogn shall provide pro-1l124(p 10120
tection from externally & internally produced

radiation/FEMI.

meet all applicable performance reguirements 2.1.3.2)
while operating in the induced electromagnetic
enviraonments of the checkout, launch and

t
1
]
i
1
1
:
=032 The habitable modules shall be designed to V132(0-4,
‘
]
1]
|
orbital locations. H

CANDIDATE SOLUTIONS REFER. NO.

Moy e

CRITICAL ASSUMPTIONS REFER. NGO,

NOre

¥ A SUET has been defined for study to confirm or complete
definition of this preliminary requiremernt.






REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUTREMENTS

1 INTERIOR ARCHITECTURE

105 ANTHROPOMETRY
105601 POFULATION CHARACTERISTICS

CROSS REFERENCE TO RFP PARAGRAPH No-: C-4(2.2.10)

Revised:

REQUIREMENTS REFER. NO.

= Sy o crew sobaves e i ] 3 ' el
Ler Eher Sth-percerntidle Grientsl Female to | L 10o01 )
th-perceatile American male anthropometr i 180 (0=4-47)

1
H

e )k

o .
[ <

CANDIDATE SOLUTIONS REFER. NO.

Norne

CRITICAL ASSUMPTIONS REFER. NO.

Nore

boodn TTEHSUET khas beern defined Foro osituche toooconfFirm o coyn e b

Jefiolcion of this preliminarv reauirement.







REPORT FORMAT 3.1 DESTGEMN/GPERATIONS REGQUIRFEMENTS

1 INTERTOR ARCHITECTURE

105 HANTHROPOMETRY

1aBRO2 RANGE OF ACCOMMODATION

CROSBE REFEREMCE TO RFP PARAGRAPH No: C-a(2.2.10)

Revised: SR a5

REQUIREMENTS REFER. NO.

-t LA (-,
I N B

()

Vg sy 1A

=04 Where design cannot reasonably accommodate thell132(C-4,
dezired anthropometric range, recommendations {2.2.10. 1)
shall be made to utilize alternative H
solutions. i

CANDIDATE SOLUTIONS REFER. NO.

Bearpes

CRITICAL ASSUMPTIONS REFER. NGO,

NOre

¥ Ar "TESUEY has beern defined for studv to confirm or complete
Jefinition of this preliminary requirement.






REPORT FORMAT 3.1 DESTGN/OGPERATIONS REOUTREMENTS

1 INTERIOR ARCHITECTURE

LUK AMTHROPOME TR
105035 PHYSICAL DIMENSIONS & LIMITS IN MICRO-G

CROSBS REFERENCE TOQ RFP PARAGRAPH No: 6“4(3.2.10;2.1-11)

Revised: DSAB/En

REQUIREMENTS REFER.

wmodations, workstations, furnlshings 132 {0
goway locomotion aids, and facilities
U be designed to the O0-g neutral body

STLF 6

202010

03 *{Accommodations and facilities shall be com—
patible with anthropomorphic charnges that
acour in space. )k

CANDIDATE SOLUTIONS REFER.

Moy e

CRITICAL ASSUMPTIONS REFER.

NO .

wo,
.01

NO) .

NO .

None

¥ A "ITSSUE" has been defined for study to confirm or complete

definition of this preliminary requiremernt.






REFOG

RIS

1060

[
<)

CRO

Rawvi

{2

—

=105

(&

CAND

RT FORMAT

INTERTOGR ARCHITECTURE

MODUL.ARTTY

1 GENERAL.

<
w2

REFERENCE TO RFP PARAGRAPH No: C-4(2.2.

ET RN YA

sed:

E(Crewmenber s shall be able to reconfiloure
dreberior wolume arrangements bo accommoda be
rew fomed ol guralions, )

secorndary
and their

w{Interfaces between primaryv and
structure and between subsvstems
attachmernt to structure shall be standardized
to minimize humarn involvement in inflight
repair, maintenance and reconfiguration. )

Habitability design shall facilitate system
arowth through use of modular and subsyve

clesiarn .

Hizalth Mainlenance Facility shall be modu lar
inodesign to facilitate growth and charnges in
componernt e lements @ Lsalon comgplaexity

LINCr @ ases

lockers shall be
interior arrvangement

Moahalar
into the
station.

incorporated
of the

stowage
overall

System design shall provide interfaces that
prevent mislocation of equipment modules or
intermixing of equipment interface connectors.

& rtemporary relocation of partitions/
whiich must be moved for wall access
leak repair) shall be desianed for

Removal
el L e
(as For

IDATE SOLLUTIONS

More

5.1 DESTGN/OPERATTIONS REQUIREMENTS

2.1.5:2.2.10.1)

ey (A

[ i WL

1

-2)

132(C-4,
2

- R N
124(p 3-5

)
)

1356

A b



PAGE 2 10601 - REGQUIREMENTS

CRITICAL ASSUMPTIONS REFER. _NO.

Mores

A CISSUET ke beon defined Foroosbady foo o confirm o or comp el
delfintiiion of this oreliminagry requilremesrt .



REPORT FORMAT

1 THTERTOR

J RO

""" EXISTING

CROSS

Revised:

REQUIREMENTS

L D

,
ST T e

(4]

3.

REFEREMCE

LFEl s, )

2

Ecpiipment
19 inch

1

T0

RFP

DESTGN/OPERATIONS REQUIREMENTS

ARCHITECTURE

MODULARTTY

STANDARDS AND

TR AT

Greo e omernt pac ke per
s fRexib it i Ev i

racks

(zingle)

shall

and 38 inch

(AR 26 cm and 94.52 cm) .

=F K (Provide standardized urility interfaces
madulary desigrn. )&

CANDIDATE

SOLUTIONS

Nare

CRITICAL ASSUMPTION

S

Nore

L
cdee i il tion

L T

ceofiried for

PARAGRAPH No-:

CONVENTIONS

accommodate a

sty

B ol Eer il
VEF Lot ool e oot o

fre

[

standard
(double) width

147

ol em
i prelimingry requiremer .

C-4(2.1.5:;2.2.10.1)

1143{(p 73,
ipp. 7.1.3.2
1144 (p 324,
3.4.1.

1.1), 145

-
) o
g Y ;
' —
|
2}
i
S
-

NO .

REFER.

o

o d e e






REPORT FORMAT 3.1 DESTGN/OPERATIONS REQUIREMENTS

1 INTERTOR ARCHITECTURE

L MODIH_ARTTY

LA&OH MATNTAINABILITY SUPPORT

CROBS REFERENCE TO RFP PARAGRAPH No: C-a(2.2.10.

Revised: AT A

REQUIREMENTS

01 Functionally indepondent subasystems shall bo
doveloped, as appropria i

te, in order to facili-
Pate maintenance and operations.

=02 Mechanisms shall be desiogned as independent
assemblies with distinct and definable
interfaces. Mechanisms shall be designed,
where practical, to be removed and replaced
on-orbit.

-0% Personal and equipment mobility aids and
restraints shall be provided to suppart on-
orbit maintenance.

chrald 1l e

Fesrresk s,

St K TR Frar dwenr e
Foe wme commenrs f
G packaging. )k

~05 The orbital replaceable hardware (ORUT =) shall
bhe designed for ¢ > of on-orbit replacement.
All comnections shall be designed and labeled
to preclude improper mating.

=06 Where feasible, ORU:;s shall be standardized.

CANDIDATE SOLUTIONS

Mowre

CRITICAL ASSUMPTIONS

N e

A Ar
definiticn of this preliminary requirement.

il

1)

o
[
[}

1
}
[}
!
]
i

132(

Lla)

i
|
1
H
i
H
]
[}
1)
]
1
VLA
1

1

'
i
'
V
'
i
'
1
1
i
1
1
i Le2e
1
1
]
1
1
§
1
1
|
t

LBm(o

ey ey 4y
2.2.2.1)

C=A-d'd)
.2.10

REFER

REFER

- NQ .

. NO .

ST has beren deflined Foro stady to o confirm o

comp d e e






REPORT

10

10607

CROSS

R e s

FORMAT 3.1

INTERTIOR ARCHITECTURE

MODULARTTY

GROWTH

REFERENCE TGO RFP PARAGRAPH No:

s Ay

REQUIREMENTS

RPN

(et

and
e proc

anc Lt
the capability
modified or upgraded on-orbit
evolving

Tl
Fave

e
AT

mystems
.0

T

equipment and facilities by the crew.

svstem growth and reconfiguration
use of modular and subswystem desigrn.
SEmpEr
Aricd s
wtilizat
arred sube

s tems, )ik

practical,

Fo the maximam extent
SO bl L

ot the 1t subs
Frar dwiae e SO tware
customer applicatlions
will not be adversely
sy s tems .

dffectéd by

CANDIDATE SOLUTIONS

GEN Modular system and subsystem design will
zatisfy the requirement by providing capabil-

ity to be modified or uparaded and by
providing systems commonal ity .

CRITICAL ASSUMPTIONS

MO e

Ay
Jei tr i tion

UTESUE

fra

i

ey e Fined for study

sty st e
LVE

Ly

techinologies to optimize wuse of

shal l

DESTIGN/OPERATIONS REQUIREMENTS

C—a{2.1.5)

Aaccommodea s

13202,

1.5)

through

The

t
it
]
t
i
:
'
i
T #{The S3PE's shall be designed to facilitate ).
1
]
t
g
i
H
I
1

moditication
maintain

s ocommonal ity
Coproduetivity

fien

shall emplov commorn fardware, software,
tandard Interfaces which cptimize crew
o and recontiguraticon of equipment

RESR

nfamiliar

!
{
i
g
for
|
1
+
]
1

REFER. NC

REFER. NO.

confirm o comedebe

this prelimirnary requirement.






REPORT FORMAT 5.1

1 IMTERTOR ARCHITE

107 WINDOW/REMOTE VIEWING

10701 VIEWING REQUIREMENTS

CROSS REFERENCE TO RFP PARAGRAPH No-:

Revised: BLRA/E5

REQUIREMENTS

CNOTE - Rty
Reaiit rements)

to 4010301 For Window

Provide
possible
sy fé

=) 1 ME &S
reduction

of

&
in
all window panels.

LR

-2 The window characteristics
with thru-window photographic
~03 Observation windows shall have a

meter of 20"
throuwah a
percenbile

to provide binocula
window simultaneowsly
male orewnembers

a means Lo cmntrol
dion of ultraviolet,
. microwave arnd

a. Provide
Cransmi
inftr :
b
other radiation protection work
less than allowable dose levels.
¢. Internal EM onv1rnnmﬁnt to be
ANST auidelines, coordinate with
desigrn. (20304)

lonid 7l|'iCl

CANDIDATE SOLUTIONS

GEN Use window Filbers

GEN Use opague shades

CRITICAL ASSUMPTIONS

Mores

S Yy

b o defined For
definition

o Ehds preliminagry

Wor ks

Qr

mimimum
roviewing
two

oy

to

DESTIGN/OPERATIONS

1(2-2~3_2):m-° 1 1)
1{(a. 2. 1.2):0 1\ 21001

tat Lan

of achieving the greatest

reflectance all

shall be compatible
Fedqulremerts.

ard prevent
isible,

: FddeflUH

O mcnw11ruﬂtrl window shielding desian with
achieve

(20302)

with

laser

o AT b
Fequlremernt.

in

tio

EdsRy

syshens

REQUITREMEMTS

REFER. NO,

dia-

the

ACGIH,

REFER. NGO,

REFER. NGO,

confirm or complets

)






REPORT FORMAT 3.1 DESTIGN/CPERATTIONS REQUIREMENTS

1 INTERTOR ARCHITECTURE

LOY WINDOGW/ REMOTE VIEWING

10702 WINDOW OPTICAL CHARACTERISTICS

CROSS5 REFERENCE TO RFP PARAGRAPH No: C-4(2.2.10.1.c)

Revised: S Rd /05

amtn 1y
angle

=01 Haze -~ The haze value For the window ass
shall be les thar 2.5% at the installed

1
!
1
1
%
=02 .ight Transmlission i
a. The trarnsmi: on of the wirndow assembly shall !
not be less than &5% of the visible spectrum |

at the installed angle. '

b. Ultraviolet, infrared, microwave, and ionizing!
g

'

H

i

H

{

|

151

radiation shall be controlled to less than
allowable limits.
-3 Surface Distortion 352
a. Wavefront deformation shall not exceed 200
, peak to pealk, over anvy A" diameter
the = f =oof the window, for all
e to 45 degr Trom normal. i
Lism shall not be exceeded by more than!
econds betwesn the two sur fac of one |
]
1
]
'

nanometer
HYEH AcE
areyLes

b. Parall
2OAarc =
panel ;s and
bhetween panels.

oL Burface scratch and dig shall be £0/40 per i
MIL-0-~132330B or better. i

S

not exceed 30 arc seconds

CANDIDATE SOLUTIONS REFER. NO.

Nore '
1
]

CRITICAL ASSUMPTIONS REFER. _NO.

MNore

A LA s been defined For study to confirm or comoletbe
detiniticon of this preliminary requlromert.







REPGRT FORMAT 3.1 DESIGN/OPERATIONS REGUT

1 NTERIOR ARCHITECTURF

v WTHDOW/ REMOTE VTEWTNG

10703 WINDOW CONFTIGURATION

CROSS REFEREMCE TO RFP PARAGRAPH No-: C-3(3.2m);C

Rewvized: D/ 24705

REQUIREMENTS

{MOTE - Refer bo 40107-01 For Window Workestat ion
Rexcil i vements)
~U5 The window assembly shall consist of al least

two panels.

~04 Provide de-ice and defog capabilities.

—05 Windows shall be designed to minimize the
probability of having to depressurize modules
in order to replace panels.

~06 Windows shall be impact resistant and have
maltiple panels to protect against i e be-
orite o debris iepact, and overproooore
faillure.

CANDIDATE SOLUTIONS

NoOre

CRITICAL ASSUMPTIONS

None

¥ A VUTESUE has beern defined For stuch o ooontir
Jefinition of this preliminar ¥oFequirement.

REMENTS

=4 (R 210

LA, 150,
154

,.."r:-')

)

REFER. NO._

moenr eong et






REPORT FORMAT 3.1 DE

AN OPERATIONS

L INTERIOR ARCHITECTURE

PITMDOW / REMOTE W TEWTNG

10704 WINDOW ACCESS

CROSS REFFRENCE TO RFP PARAGRAPH Cmalp 2.

Ny z

Revsiaed: WA S ER

REQUIREMENTS

Ry . Raefer to For dWindow Workstation

Freonibremer te) |

architectural arrangement of sequipment
near the windows @all allow adequate space
for the performance of operational, mainte-
nance, and recreational tasks by two 95th
percentile American male crewmembers.

~(1L The

CANDIDATE SOLUTIONS

None

CRITICAL ASSUMPTIONS

Mo

¥ A0 L
HeFinition

e been
o f

defined For study
this preliminary requirement.

10,

REQUTREMENTS

1)

;

HEQ L)

v L2 100 1d)
!

I

I

REFER. NO.

REFER. NO.

tor confirvrm or complete






REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

1 INTERIOR ARCHITECTURE

Lo WINDOW/ FEMOTE VIEWING

10705 WINDOW LOCATTION AND NUMBER

CROSS REFEREMCE TO RFP PARAGRAPH No: C-a( 2.2.10.1d)

Revised: FLAALEE

REQUIREMENTS REFER. NO._

EMOTE - Refer to 4010301 for Window WHorkstation i
Feopairomor L) i
i

=01 Provide alb least one window in each maln hab- 131, 158

itable area which, when used with other i

windows, will allow viewing in all directions |

from the Space Station. i

g

-2 Provide workstation windows in accordance with) 1351

operational viewing requirements (Refer to I
40103) . :
i

=03 Provide a window in each alrlock and hatch 1147

door allowing a 4% degree field of view in all;

directiorns From nadir. !

CANDIDATE SOLUTIONS PEFER. NO.

GEN Provide & viewling window with a 45 degroe 1131
Field of view in all directions from nadirv for)
each private quarter assuming & minimum H
viewing distance but not s than 10 inch :
(25.4 cm) diameter. |

CRITICAL ASSUMPTIONS REFER. _NO.

INISTaTE

w0 An "ITESUE has beern defined forostuady bo ocontirm o or comolete
e finitior of this preliminasy Fegquiraement.







REFPORT

FORMAT

3.1

DESIGN/OPERATIONS REQUIREMENTS

1 INTERIOR ARCHITECTLIRE

1017

1070

CROSS

Revised:

REQUIREMENTS

1]

e {" Ia
bl
Fages.

e
J&

LD K {Provide sasilv install
arrd outer window prot
criteria in

REFERENCE

Qo

TO

.....

RFP PARAGRAPH No:

BLRAS 05

oa i e

Addition

Wi b

WINDOUW/ REMOTE VIEWING

C-a(

L)
&L -

vl leariing equd pmenct ared mater ol

Tl WIrciom s

ctive covers per
ter radiation

TED

The cuter window cover shall he controlled

remotelw

From within

CANDIDATE SOLUTIONS

Norne

CRITICAL ASSUMPTIONS

None

e

the interior. )%

t
Il
1
i
i
i
ed and removable inmer)13]
H
H
]
1
[}
I
1

definition of this preliminaryv requirement.

2.10.1d)

atrenuators.

REFER. NO.

REFER. NO._

S 154151

An "ISSUET has been defined for study to confirm or complete






REPORT FORMAT 3.1 DESTGN/OPERATIONS REQUIREMENTS

INTERIOR ARCHITECTURE

107 WINDOW/REMOTE VIEWING

10707 INDIRECT VIEWING OPTIONS

CROSS REFERENCE TO RFP PARAGRAPH No: C-4(2.2.11.2a)

Revised: T

REQUIREMENTS REFER. NO.

-1 1

Frovide optical viewing devices and/or closed !
circult television where external visual moni—!
: tasks cannot be performed by direct i
(Direct vision is preferred). i

CANDIDATE SOLUTIONS REFER. NO.

Nome 1

CRI

TICAL ASSUMPTIONS REFER. NG,

Mo e

DU ohas been defined For o ostady to o confirm o or complele
definiticon of this preliminary requirement.






REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

1 INTERTIOR ARCHITECTURE

10 STOWAGE / STORMGE

10301 CREW FEQUIPMENT STOWAGE

CROSS REFERENCE TO RFP PARAGRAPH No: C-4(2.2.10

Revised: 10/21/85

REQUIREMENTS

~ 1 KYTRD cubdo meters {(Feet) of sSftowage wollames
shall bhe provided fn the crew quarters For
ey clothiing. )F

=032 K{(TFRD cubic meters {feet) of stowage volume
shall be provided for workstation/arncillary
provisions such as writing equipment, Film,
camera equipment, etc. )«

=05 *{TRO cubic meters {(feet) of stowage wvalume
shall be provided for personal hvgliene
equipment, Iincluding:
Tizmsue Dispernser
Per=zonal Wetwipes
Temer |
Washc loths )«

=4 K (TRD cubic meters {feel) of stowasge volume
shall be provided for legistical supplies,
irncluding:
Clothing {14 Davs)
Foend {0 Daws)
Redding {90 Days)
Additional Stowage)®

=35 *{TRBD cubic meters (feet) of stowsge volume
shall he provided for additiconal supplies/s
equipment, including:
Faudomert Dorrtain
Meair beorarnce Wor ks
ey <ty ccam
Additional HAR 1
Additional HAR 32
Additicrmal LAR ]
Additional (AR D)+

sty airnts

-0 A place to store personal items shall be
provided.

-7 A place to store small items overnight shall
shall be provided.

1)

REFER. NO.

1353(p

1

3

1

i
P12E(p
1103 (p
|

!

H

i

123(p
103(p

57)

27)

7))

97)
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-3

Ak

i
&

A place to stow and dry

shall be provided.

shall be

by e
] or e

Resfrdgerator {
- {

Amb1pnf oo
Utensil appliance
Trash Stowage
Housekeeping Suppli
retrieval,
Few support 1
the interior

Stowage,
reguireed o
factors in
station.

S EOWARGE

The :
' v s

VAP Lones

Modular
into the
stations.

Showage

overall interi

latching
all

Common design
ntilized for

shal
.0

containers
restraints

Stowage
suitable

T 1%

arnd

lockers

stowage

clothes overnight

ided in the gallev

14 Davs J
‘1 Daws)

{14 Days)
Stowage

es )k

all
maior
of the

restowing of
tems shall be
arvrangemsrnt

ated as
chical.

shall be

O As 1

Low:
P

shall be
or arrangemert.s

irncorporated
of the

devices shall be

areas.

1 be equipped with
allow access, removal

and restowaqe of eguipment .

areqas shhall be
eouipmenl. Jit
galpment .

SLowage
to conteol
removal of

The Space Station shall
"stockroom” area to sto
stowing of the total mi
the use location iz not
general "stockroom"”
identifiable entity
Follnwlnq.
Pruv1dlonm
2.9., all towels,
PFOVi:anb to
items dependent of
Provisions Lo acce
within each group
other items= in the

and

Dedicated uss item:s, S0
regquired to perform
shall be located adiace

stowage locatbion.

Storage for emergency
hvgiene, clothes, eto.,
a 29-day supply 1s aval

v

area(s)

to group

access each

ecific

suppl les

i or ey

ared

compar tmented
ring stowaae

provide a general
w resupply Ltems when
sRion reguirements
practical. This
shall be a clearly
shall encompass the

like items together,
all washcloths together
group of like
the other groups.
irnddividual 1 tems

of the

independent
GO .

loo=e items
experiment tasks
the experimenl

ch

L

nt to

of food,
shall be such that
lable in the

into

event that
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133(p
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132
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LE2 (0
1030w

132
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)
~12)

)

49)

/“J’

,“12)

Do

[ P
Eae

(C-4-4'7)

14)

32(C-4-47)
-14)

103 (p

132
103(p 2
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PAGE 3

e T |
a8

i

any module must be evacuated.

A means shall be provided for segregating
discrepant equipment pending disposition.

Stowage containers and restraints shall be
standardized when possible.

CANDIDATE SOLUTIONS

a5

le

14

14

14

Controlled storage facilities should be
provided for usable spares and test equipment.

To avold "bottom of the drawer"” syndrome,
provide drawers and lockers in varving depths
from shallow to deep, to permit grouping of
wimilar sized items in a single laver in each
drawer or locker.

Frovide detachable containers with handles For
contents that are to be transferred from one
location to another as a group.

Standard lockers and provisions should be used
wherever possible. A standard hole pattern for
attaching lockers on doors and walls should be
provided.

Locker doors should have sufficient friction
in the hinges to hold the doors in the open
position to provide two-hand access to the
inside nf the lockers.

Provide wimple latches which can be operated
with one hand.

CRITICAL ASSUMPTIONS

O

Stowage volumes allocated are derived from
previous inflight experiences as well as
extrapolation of consumables for six people
over a 20-day period.

A "TESUE" has beern defined for study to conitir

definition of this preliminary requiremsernt.

10901 - REQUIREMENTS

REFER. NO.

151 &7)

13 (p 25)
100(p 50)

1ak(p 25)
100(p 50)

m oy comelete






REPORT

10w

10902

CROS

3 REFERE

Revised:

REQUIREMENTS

FORMAT 3.1

INTERIOR ARCHITECTURE

STOWAGE / STORAGE

FOOD/GALLEY STOWAGE EQUIPMENT

NCE TO RFP PARAGRAPH No:

.;/ 14/&“

=={}4}.

~0

~10

ﬁrabtlz

wProvisions shall include the capability For-

sy aae arnd s

shall Include g
tebatn e, and ambrient

for frozern,
vl P )

Chilling to J5.6 degrees F {2 degrees ) and

Staring
degr ees
at Room
degrees
Storage
per ixhab
thermal

Food sto
COTTVETT L

Buullk foo

All =tow
secured

A pantry
of a kin

Standard
vided th

Tridividi
located
mlace in

A e Par A
Food ite
aga 1. "1 T

Cooking/
reused,

between J5.6 degrees F oand -7, 4

F A2 degrees 0 & -23 degrees (3), and
temperature at 71.6 degrees [~ (29
L

compar tments which contain frozen or

le food shall provide high reliability

control systemns.

race areas and maneuvering shall be
ntooand utilitarian.

shall be transported in bulk
can be transported intact.

that
d =torage shall be provided.

ed food shall be easy to identify and
to inhibit "floating".

shall be provided such that all items

d can be kept together.

food storaae contains shall be pro-
at it both bulk stowage and pantry.

al food stowage items shall be
conveniently near the crewman’
the wardroom.

te chiller shall be provided for non-
ms or wse containers that ensure
contamination.

shall be washed and
cing the volume re-

eating utensils
therefore, redy

Im
m

pun—y

—

—

C-a4(2.2.10.2e)

a

—

&)

DESTGN/OPERATIONS REGUIREMENTS

(1.

132(C~4-55)
155

1020

(1. 1e. 1 )

132 (0
>

131 (p

S

leE

—

A1

A

A

102{p

{ o
)

LE2(C~4-55

-55)




PAGE 2

quired for stowage of these items.

CANDIDATE SOLUTIONS

0l Food volume and welahl
Approximate distribution to bhe as
follows:

Frozen Foods = «0%
Ambient Foods = 30%
Refrigerated Foods = 10%

02 Freezer Design:
Volume and locatiorn- 3.2 Ol Frt. in Habe-
ittat #1.
40 Cu. Ft. in logis-
tics module
Temperature- 10 degree -
aoling Sink- Water loop (4% dearoe F)
ool ing Device- Thermoe ooty o
Trsulation- 2 inch (all outside surPaces)
Powar - 30 walbts DC oyvelic, 15 DO cont.
Watts ~ Habltat #1
=515 Watts
- Logi=tics module
Welght—~ &0 pounds in habitat #1
120 Pounds in logistics module

CRITICAL ASSUMPTIONS

rn to gallevy food stowage, the
modale will provide food sboweoe

0

cvelic, 15 watts DC cont.

10302 -

REFER. NO.

1e%(p 174)

§
t
1
!
1
§
i
1
]
1
i
I
¥
!
i
t
1
1
]
|
I
i
i
1
)
i
t
1
1
i
1
1
i
I
I
[}
]
|
1
t
t
}
1

REFER. NO.

133(p 97)

REQUIREMENTS

oA CTESUET has been Jdefined for o study to confirm oor complete

definition of this preliminary recuirement.



REFPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

1

IMTERTOR ARCHITECTURE

STOWAGE /STORARE

10903 TRASH-WASTE STOWAGE/STORAGE

CROSS

Revised:

Li/a/a6

REQUIREMENTS

MOTE : For the

el A I

et |

al l

i

~(14

~ (e

~07

= of this document, Waste
2 and Ty 1ok def ined e
dispos

other materis o ol .

Trash Caollection and 21307 -
C{TRD cublic meters {(feet) of temporary “wet"

and "drv" trash stowage volume shall be pro-
vided i the logistics module) .«

C{TRD cubric meters {(Ffeet) of ¢
arnd "drw" trash stowage volume
vided In the gallew. )

ey ar . wet
shall be oro—

A mirimam oF Fue wel and bwo drv frast
e et lons lrn oeach oF Fhee Babd bat and
daboratory modules shall be provided. )&

Temporary trash stowage locations shall be
provided at the points of greatest trash

agneration.

All biologically active trash shall be treated
to prevent it from producing gas or odors
during long term storage.

Biologically active trash shall be stowed
separate from inactive dry trash prior to
stabllization.

shall be arranged and d
the management of trash/was
@Ol pme ry for h/waste management
shall be convendently located for collection &
e by all orewmembers .

The habitat

Laned to
Facilit :

3 The

REFERENCE TO RFP PARAGRAPH No: C—a(2.2.10.20:2.2

REFER.

!
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e
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PAGE 2

CANDIDATE SOLUTIONS

02 A means of
volume that
‘j Ay t) e (-j ay

ldentifying all potential stowage
ames avallable for trash on oa
el d bhe devised.

CRITICAL ASSUMPTIONS

shall be
logistics module and
via the STS.

i) Long term storage of trash/waste
centralized in the
returned to earth

0 Trash volume shall
mirimum of 4 to 1.

e compacted to a

0 Crew of six

o A SECE e beverr e f iried

e in i tior af PRl o

For s
Dl I MIrTar e P e i

10903 - REQUIREMENTS

12

p-
&,

Cont N rm or eomen P e



REFORT FORMAT 3.1 DESTIGN/OPERAT TONS REGUTREMENTS

1 IHTERTOR ARCHITEOTHIRE

10 STOWAGE S STORAGE

LG4 DATA FILE STOWAGE

CROSE REFERENCE TO RFP PARAGRAPH No: C-g (2. 2. 10_11)

Revw ised: R T

REQUIREMENTS

DRI Db by aeggn equlomers b Chvardd ooy ) sl 1 b

e g el )k

=L R DIgl tal whorage eguipment shall be oroe

wided. )&

=03 Crew data shall be output in the exact

format to be used by the crew
compatible with the real-time
presentabion onboard.

=04 Information shall be access
cross categoriss as required.

CANDIDATE SOLUTIONS

Ny e

CRITICAL ASSUMPTIONS

NOre

0

YREIEIN o

o A f
S finiblorn aF fhis preliminagrw

il le with as many

Frager breoern e f Tried For

REFER. NO.

Temaim Han

1533{(p 545

1639 (p 54)
and should be
nplink for

1a9(p 54)

REFER. NO.

REFER. NO.

sty e contirm or comeldebe
FEULT ey






REFPORT FORMAT 3.1

L0

INTERTOR ARCHTITECTURE

STOWAGE/ STORAGE

10905 STOWAGE VOLIUME CONFIGURATION

CROSS REFEREMCE TO RFP PARAGRAPH No-: C-d(2.2.

Revised: YR

“{d

~{44

=15

e

OO tandard corntainer =izes shall be proe
Vit )k

Clearly visible, standardized color graphic

1O

W&

labeling shall be used as aids in identifying

stowed 1tems.

f{EQuipment stowage provisions & restraints
shall allow for easwy identification of the
Stowed 1tem prior to remowval . )k

Stowage containers shall be equipped with
means to prevent small items from drifting.

Twamporary res
provided near
throwghout the

traint of eguipment shall be
- =, orew stations

CANDIDATE SOLUTTIONS

0l

Provide three standard container sizes-
2, 5, and 20 cubilic feet (0.0&, 0.14 &
0.57 cubic meters).

The ae arenlt restraints 1s recom-
mended o 1t 1s easy to identify items befc
trying to remove them. {(Refer to 21503)

Drawsrs should have internal reostr:
prevert ltems drifting up behind drawe
are opened above, and then getting dam:
stick., (Refeor to 21503

ardl

e
thect
sl o

DESTGN/OPERATIONS REQUTREMENTS

1)

132(0C-4-4%)
131 (p &8)

132(C-4~4%9)
103(p 2-14)

132(C-4—4'9)
1035(p 2-14)

o ,

gy £y
Laa{l-4-49

L3l {p &7)

REFER. NO._
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CRITICAL ASSUMPTIONS

None

A A CTESE
deFind bion

fo

10905

REFER.

NO)

REQUIREMENTS

cewii i rm oo come e b



REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

1 INTERTOR ARCHITECTURE

Loy STOHAGE /STORAGE

10906 GROWTH

CROGS REFERENCE TO RFP PARAGRAPH No: C~a(2.2.10.11)

Revised: Hea /00

REQUIREMENTS REFER. NO.

=02 Provizions shall be made Tor add-on (plug-ie)

i

stowags contalmars i exi=ting modules.

i

i

i

1

i

=05 The inventory mangemsrnt system shall be i
expandable to provide for additional stowage i
i

1]

¥

]

]

locations.

CANDIDATE SOLUTIONS REFER. NO.

GEN OFf the shelf stowage equipment (e.a., re- !
frigerator, freezer, food binsg) should be i
zelected from a product line that will snable |

]
1
H
¥

parade to dncreasze volume capacity with
mirnimum changes redgquired.

CRITICAL ASSUMPTIONS REFER. NOQ.

o Additional modules will provide storage
volumes as required for increased crew sizes
(life support items), spacecraft operational
requirements, and additional experiments.

¥ A CISSUEY has beern defined for study fo confirm or complete
definiticer of this preliminary reguirement .,






REPORT FORMAT 3.1 DESTGN/OPERATIONS REGUIREMENT®

- CREW SUPFORT

200 INTERNAL FMNVTRON

20101 ATMOSPHERE REVITALIZATION

CROSS REFERENCE TO RFP PARAGRARFPH No - C-d4 (2.2.9)

Resvi e TSNS

REQUIREMENTS REFER. NOQ.

L A method aof monlbor i
partial and total presso
module sphere whall
e i 1oaf fire
pres

3 oand regulating the
of o SoAn the

2 provided, and shall
detection and sup-

#ome
in each module.

132 (Tables
4-TX . (&)
SeA=IX . (b))

-2 w{Proavide an internal environment adequate to

support & maintain crew comfort, convernience,
alth, and well-being through all operational
S .} «

=03 Crewmembers shall be able to modify tem-

i
1
[}
I
1
1
i
3
I
1
!
[}
1
I
]
'
1
I
[l
{
i
:
porature, fomidi by & ventilation rates within 2. 0.
1
!
]
1
3
'
i
I
:
H
t
!
!
|
1
]
1
1
i
:
1
1
t
i

sRpec I Fisd ranaes dnside the individual
mochiy Les |

~04 Directable, adjustable air flow shall be
available in each functional :

surized module owver -
contamination or fire

-8 % { The capability shall exist For umeing
the atmosphere of a pre
board In the event of
within that velume. )

-0 Monitoring and control of contaminants shall
be provided.

CANDIDATE SOLUTIONS REFER. NO.

GEM Congsideration should be given to comfort ranae
ralative to air temperature, ventilating rate
and absolute humidity .

GEM Auxilliary air flow shall be provided where
recqlired to maintain comfort .
GEN al and ventilation controls
2omaragement compartment are




FAGE 2 20101 — REQUIREMENTS

CRITICAL ASSUMPTIONS REFER. NO.

Mores

FooooAn CTSSUEY has baeerrs et irned Foro osbudy b conFirm o or oo e fer
Getinition of ffde preliminasy Fequilremsed .




REPORT FORMAT 3.1

» CREW SUPPORT

201 INTERNAL EMVTRORM

20102 WATER MANAGEMENT

CROSS REFEREMCE TO RFP PARAGRAPH No-

Revised: I VAT

REQUIREMENTS

0] Thyes ((\lh(l;(\lh
wuiwr {fl [~
mental nee

L CF e

shall b

=2 K The ECLSS shall provide potable ard fiw ez
tribution throughout the Spac

water for o

Station pressurized areas. )k

=03 A monitoring
quality
mornitor contaminants (e
microbial arowth and heavy metal
to water use.

st E by e
vier e
iy e

[

~“ ) '(

S W Tl amaurn
crew b bhe
DLLF P
reference 175

For fivogiene,
i fied in Table

20w

~0& *{The quality of potable water
retltative to chemical,
requirements,

DESIGN/OPERATIONS

Lray, ard ol

ter ber provided Fo
potable & w
g TX )

C-a(2.2.%9

SR 1o
and exper i -
> accommodated.

system to ensure proper water
shall be provided to control and

9., arganlic cantent,
ions) prior

st d o b combrol] el e
Fee 0 <J:‘ R e

ter be provided,
phvsical and biologica.
15 dr:/uu»d in Figure 04

and Fig. C4-Ix{h) nf reference 1352

SUF Provide hot/oold potable water s

avold dispensing entrapped and dic

CANDIDATE SOLUTIONS

Nore

1l ved

igne

td el

thes

(2]

IX{a)

amss whioh

REGUTREMENTS

.2l

REFER. NO.

1F” ( Tain Le
A-Tx_Ca))

(Appendix B)
132 (Table
AT (a))

1
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CRITICAL ASSUMPTIONS

Mo e

i Arp UIESUESY boas Froern
e irition of bhis

e

frE

Fired For study fo o corFivm enr oo led

Limirtary Fooqulremert.

20102

REFER.

REGUITREMENTS

NGO

P
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REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

2 CREW SUPPORT

201 INTERNAL ENVIRON
20103 CONTAMINATION/ODOR CONTROL

CROSS REFERENCE TO RFP PARAGRAPH No: C-a4({2.2.10.11,4)

Revised: lO/24 /55

REQUIREMENTS REFER. NO.

s tamirnant Femo capablli by b
maintain g ctss corrbamirsant w £ b J e
spacecraltt maximum [TRD}] allowable concentra-
ticrs. )R

-1}

=03 Provide for gaseous contaminant monitoring to
measure contaminant levels & to warn the crew
if contaminants are approaching dangerous
levels.

~04 Provide odor control and odor removal for 132{C-4-51)

body waste, and other odor producing elements.

-05 Provide air particulate load monitoring and
control to maintain particulate levels to less
than 353,000/n{3) for ovarticles greater than
D.5 microns in size.

L3R (C~a4-51)

176

=07 Provide microblial contamination load monitor-
ing and control in accordance with JSC—~1

132(C~4~-531)

176

----- 09 Provide capability for microblological iso-
lation between crewmembers and non—human
biological specimens.

CANDIDATE SOLUTIONS REFER. NO.

seols contaminant load model basec
& experiment of fga

GEMN Provide a ga
on eaquipment, material
crew & experiment metabolic loads & crew
experiment & eguipment operations.

part of the common mocdule ECLSS awgmented
1 Lab by ecial removal capability

e
tailored to each module nesds.

]

1]

1

1

'

i

'

GEN Provide a central contaminant removal system a)l78(p 46)

P o !

° t
{

1

1

1

1

1

1

GEN Provide a central generalized contaminant
monitoring capability augmented by specialized)
instruments and ground based analyvs !




PAGE 2

GEN Provide odor removal capability at local

sites of odor generation swuch as galley, head,

BXErCLEe room.,

GEN Compar tmentalize non-human biological speci-
mer areas to separalte experiments & crew.

GEN Provide caution and warning signal and alarm
aystem for hazardous conditions.

GEN Provide a means of removal of contaminants
down to safe levels for 24 hr. continuous
exposure. (e.g., catalvtic burner, HEPA
filters, other absorbant media).

CRITICAL ASSUMPTIONS

') A satistactory initial Space Station
contaminant load model can be derived From
previows load model data plus limited Spacs
Station design intormation.

¥ An "ISSUE" has been defined for study to confirm or complete

definition of this preliminary requiremernt.

20103

51)

REFER.

132(C-4-

REQUIREMENTS

177{p

178 (p 1%




REPGORT FORMAT 3.1

2 CREW SUPPORT

200 INTERMAL EMVTRORN

20107 GROWTH

CROGSH TO RFP PARAGRAPH No-:

Reswv 1 s - DA

REQUIREMENTS

Cabion Growth Camab i ity
vperations shall inolude
additional station and mi
and othey customer personre
of elahteen.

L1

-02 Commonal ity
facilitate system growth
modular and subsystem desian.
shall employ common hardware,
standard interfaces which
the station crew.

through
The

CANDIDATE SOLUTIONS

Mo

CRITICAL ASSUMPTIONS

MO e

L Yo

Growth
war 't Faor

o lal Lot
a total

o

G4

shation

- The ECLSS shall be designed to
Lse

software
nptimize benefit

"IESUEY has been defined fFor study to

of
FCLSS ' w

DESTGN/OPERATIONS REQUIREMENTS

£y

2105

arnd
To

SN

REFER. _NO.

confivrm or complete

SJefinition of this preliminary requiremernt.






REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

2 CREW SURPORT

202 EXTERNAL ENVIRCON

20201 RADIATION — PARTICLES

CROBS REFERENCE TO RFP PARAGRAPH No- C-4(2.2.10.1.7,3a)

Revised: 10/21/85

REGUIREMENTS REFER. NO.

and acoumadaled) 179, 154,554
data. )#

AL R Mo i oy radiatior doese e b
omme wi Fhin Space Stabicorn, and record

=2 K Mond tor dose rates and shorE-term accums -
lated doses to each crewmnember Svisitor, and

i
1]
[}
'
i
]
keep exposure records. )& i

1

]

~0F *{Windows shall provide attenuation of ex— H
ternal icnizing radiation to allowable limits !
(refer to 10701-03). ) '

H

I

i

i

1

1

i

!

I

1

~04 w{Provide TRAD shielded volume for radiatiorn—-
sensitive materials. )&

~07 Minimize crew radiation dose levels and keep
accuml ated doses below allowable levels
during all activities.

CANDIDATE SOLUTIONS REFER. NO.

GEN Determine radiation shielding thickness
requirements for each radiation type, based on
crew dose allowables & current radiation flux
data.

GEN Study means to minimize total radiation

shielding mass (partial body/clothing/cheair
shields For individual crew vs. vehicle
shields. )

01 Provide fixed active and passive dosimeters
mounted in each crew’s guarters, wardroom,
workstatbion, & cockpit/control room. Read out
active dosimeters dose rate and accumalated
dose in rad units. Obtain sive dosimeter
readout once per week or as pRpropriate, in
terms of flux & LET spectrum as well as rads.
Consider use of dedicated automated electronic
data processing system.




PAGE. 2 20201 - REQUIREMENTS

02 Provide wearable, readable personnel dosi-
meters for daily cumalative radiation dose for
all crew and visitors. Provide means of
records keeping.

03 Coordinate window shielding design with other
radiation protection work to achieve less than
allowable dose levels.

04 Coordinate with other Space Station shielding
requirements/design.

07  Schedule EVA's considering space radiation
ernvironment .

CRITICAL ASSUMPTIONS REFER. NO.

0 ASSEUME ! -y 2o lnclination and orbit of
no higher thar B00 Km. A polar orbit wonld
reguire new conviderations For this Element .

*  An VISSUE" hax been defined for study to confirm or complete
definition of this preliminary requiremert.



REFORT FORMAT 5.1 DESTGM/OPERATTONS REQUIREMENTS

@ GRS SURPORT

s EOCTERMAL S ENYTRON
20202 TRAFPPED PROTONS

CROSE REFERENMCE TO RFP PARAGRAFPH No - C-402.2.10.1.7.34)

Rew isod LO/ L0135

REQUIREMENTS REFER. NO

LMo Be Tragppeed proaton Flux and ereesrov Flog !
ared ecr o spec from dnbernal o the Space i
SEabtiore and record data. )# |

CANDIDATE SOLUTIONS REFER. NO.

zimeter system interral |
o, reading proton fluax and ;
mtial shielding):; read out!
Provide record !
]
i
1
i
!
i

Ol Provide fixed active
to the Si "
spectrum (se
mitltiplexed in @
keepina system.

CRITICAL ASSUMPTIONS REFER. _ NG,

) Amzzsume a 22.5 dedgree inclination and orbit of
no hiaghey than 500 Km. A polar orbilt wouwld
Feaquire new considerations for this Flement .

o A U SN ot breerr e fined Foro osiudy boo oot i rm oF cemgrd e e
dJefioition of this preliminary regulrement .







REPORT FORMAT 5.

s CREW

201 TR

20205 TRAF

CROSS REFERENCE

Revised:

REQUIREMENTS

M e

CANDIDATE SOLUTT

1 DESIGN/OPERATIONS REQUIREMENTS

SUPPORT

RMAL BNV TRORN

PED ELECTRONS

TO RFP PARAGRAPH No: C-d{2 2,101 _0.3a)

10/10/ 80

REFER. NO.

ONS REFER. NO..

N e

CRITICAL ASSUMPT

TONS REFER. _NO.

0 AGELme @ 25,
rno higher th
requlre new

"

o A TTESH
el indtion of

L, oo
[

o e

5 degree inclimation and orbit
ar 500 Km. A polar orbit wowld
considerations for this Element.

ory e Fraed Foro stuoy e contirm o or comp e fe
thodss pred tmirtary requlremerl .







REFORT FORMAT 3.1

GNP

R RATTONS R

o CREW SUHPPOGRT

NV EXTERMAL ERNVIRON

20204 HIGH-Z , HMIGH-E PARTICLES

S5 REFERENCE TO RFP PARAGRAPH No: Cea {2 2 10,1, 1. 3a)

L0105

sttt o beecd o e el LEFET v
o (H PR o Bl S SR e A A
Wi ffir S ST Fiowr Divireg S wer oo
L

CANDIDATE SOLUTIONS REFER. NO.

0L Provide Vixed and perasornal ) devices to |
vescura Flaornmo & LET spectruam of biobe 7 i
paar tie Lo An craw e sy Ters . wardr aom ., wor o
stabion and cockpit/control room and orew i
; 3. Frovide on-board reacdout '
Readout periodically in orbit anad)

1
'
!
¥

CRITICAL ASSUMPTIONS REFER. _ NO.

Maarye

Booodyr U FEsE" . oy oo £ s cre o Fer e
definition of fthis preliminars requlremerni.







REPORT FORMAT 3.1

STGN/OPERATTONSG REQUIREMENTS

g CREW SUPPORT

R EATERNAL ENVITRON

20205 SOLLAR FLARES

CROSS RE

NCE TO RFP PARAGRAPH No: CeA{2 2 10,1, 1. 3a)

Rewvised:

REGQUIREMENTS REFER. NQ.

SR oy R oty
Ervan ex e i

oot Lo

SR A Provide corbingerncy ol aros
tection during large solar Flare evernts

CTFTER R
R

N

32(0-4-5

Dalp 31)

—_

CANDIDATE SOQOLUTIONS REFER. NO.

War flare events

1 Determine probabilities |
Fraving specific proton Flux ve. time arnd event !
Fluence, actra ass beesie For o op Lok we :
shiiedlding trade. Sludy Tuale becvern conceepl i
Py vorew protoection. rovichs s commuloation
Lirnk to sobar flare warming, e twor i

<l ! 58,

!

t

i

)

i

H

02 Study miss ard scernar ios i
how to ree Lve equipment in Space |
- i

1

[}

1

1

I

Option:

ion to provide additional shielding
by computer modeling). Investigate
sibility of medical prophylaxis
treatment for alleviation of radiation
syndrome eff Coordinate all these
ztudies to develop optimum plans.

il

CRITICAL ASSUMPTIONS REFER. __NO

MNore

i3 A UTESOETT R
e F il b iore af

AR Y ST T e






REFORT FORMAT 3.1 LES

1

AMAOFERATIONS REQUTREMENTS
CREW SLFFOR
200 ECTERMAL FNYT RO

2020 ULTRAVIOLET/ IMFRARED

CROGS REFERENCE TO RFP PARAGRAPH No Coa 2. 2,10 0. 4.3k

Rew laed: 1O/ 10 /05

REGUIREMENTS REFER. NO_

S Frobtse b orew From oexcs
UV, wvisible and infrared radiation por
Amer Loan Councll of Government Trdostr (s )
Hygilenists, Physical Agents in the Work Ervi-
ronment (1934) .

siwve lewels of aolar

L

CANDIDATE SOLUTIONS REFER. NO_

01 solar UV, IR, and visible radiatiorn

acraft windows to occupatiomnal

1
1
i
e !
1
i

CRITICAL ASSUMPTIONS REFER. __NO.

Mo

SN has beern defined For study o confirm or complete
ticrn of this preliminary requiremornt.

Fef i






REPORT FORMAT 3.1 DESTGEN/OPERATIONS REQUIRFMENTS
2 CREW SUFPORT
S0 EATERMAL ENVIROM

20205 MICROMETEQROIDES

CROBS REFERENCE TO RFP PARAGRAPH No: C-a02.1.3.1)

Revised: 10/ 10 /55

REQUIREMENTS

LR Rrelec b cree b TRO me Cheds From eF Fecis of
a0 CRIY sees adlowmiorometeonr -
el )k

ferkrde Froc i oo oot

CANDIDATE SOLUTIONS REFER. NO.

0l Provide micrometeoroide shields: coordinate i
with radiation shielding. i
Study "safe haven” concept for micromelbeoroide !
protection:; coordinate study with sols fFlare
protection requirement SRV
disty i

@XAMmiLrie

CRITICAL ASSUMPTIONS REFER. NO_

NOres

o A CTESUE o defined for study to confirm or complete
definiticon of this preliminary requirement.







REFORT FORMAT 3.1 DESTGN/OPERATIONS REGUIREMENTS

CREW SUPPORT
N FTRRMAL ENVTROM

20210 GROWTH

CROBES REFERENCE TO RFP PARAGRAPH No - C-a{2.1.3.1)

Rewvised: LOS 10/ 35

REQUIREMENTS

T ;,,4’-_-_,,__{,_,‘#, [ s

R

o s iy s aoradiat o
SEEE TS Or ey s r e 1
- g } N SN B o [
ol wartrode Floerce, )

CANDIDATE SOLUTIONS

01 Study potential growth options for development !

of appropriate means of adding radiation

1
1
protection. !

CRITICAL ASSUMPTIONS

REFER. __NO.

My

oA CTEEUET has been defined Foro osbudy to confirm o ol e te
definition of this preliminary rFequiremerni







REPORT FORMAT 5.1

2 CREW SUPPORT

EXTERMAL ENVIROM

20212 GROUND SUPPGRT

CROZE REFERENCE TO RFP PARAGRAPH MNao:

Rewvised: LO/ 10/ me

REGQUIREMENTS

oy /

s e b

R K Provide current debris data per

CANDIDATE SOLUTIONS

0l

solar Tlare watch and

(32 Maintain link with

CRITICAL ASSUMPTIONS

Moryes

o A ESAE has beerr defined For
definition of this

DESTGN/OPERATIONS

F e Fale aolvarie e wer iy o e bar

TRIN. )

stablish/link into established NOAA sunspot/
commnications

MASA/AF debris data baso .,

sty
preliminary requiremernt.

REQUIREMIENTS

Flare

REFER. NO.

networ k.

|
]
i
i
!
i
!
i

REFER. __NO.

Lo cowrfirm e ol e te







REFPORT FORMAT 3.1 DESIGN/OPERATIONS REGUTREMENTS

s CREW SUPPORT

2 INDUCED EMVIRCM (T bS5 U

203002 ELECTROMAGNETIC

CROGS

R iaod: 10 /10/55

REQUIREMENTS

SV ammtey o Lo Sy

Aret citbrer e
L eyr foe maaive

l,E:‘ I LA

Lor e ey T
Fairn fewels below A0
Stabion livirnaSworbing =

=03 Deslgn equipment that limits broad band RF /

microwave electric & magrnetic field strenaths
to meet ACGTIH Standards.

CANDIDATE SOLUTTONS

NTSTNIE

CRITICAL ASSUMPTIONS

Mone

'

soprel imirary requirement.

REFERENCE T RFP PARAGRAPH No: Cai{2.2.10.

L3 (2))

REFER. NO .

ey de e For o siudy Boo oo P iem or come e e






REFORT FORMAT 3.1 DESTGN/OPERATIONS REQUIREMERNTS

e CREW SUHPPORT

2 LRDUCED ENYTROM (Tnt/Ext)
20504 LAGER

CROSE REFEREMCE TO RFP PARAGRAPH No: Coa (2. 2. 10,1 3.3(){1))

Rev ised: LA 10 e

hd

REQUIREMENTS

En I S e e oM e B oe S g deey Fasers
At  Fhat Pty direet ror

ieradiance lewvels (o the worksliving

gxceed AUETH Starndards. )&

CANDIDATE SOLUTIONS REFER. _NO .

i e

CRITICAL ASSUMPTIONS REFER. __NG.

NOf e

has been defined Ffor study to confirm or complete

definition of this oreliminary recuiremernt.






REFORT FORMAT 5.1

2 CREW SUPFORT

200 IFMNDUCED EMYIRON (Int/Ext)

20505 GROWTH

CROSE REFEREMCE TO RFP PARAGRAPH No:

Rewised: LOV/ 10 s

REQUIREMENTS

EEEs e s e bl o Frowm

NN TR T SE TR o8 i SO R

Fadiabiorn, wio . )i

[T

ok o,

CANDIDATE SOLUTIONS

N e

CRITICAL ASSUMPTIONS

Morne

B A CTESLGE B Beews e fined oo

r

PRI swrrere

C-a{2. 2. 10.13)

1
AT
ot bamlra b,
t
]

sy

fi

DESTGN/OPERATIONS REGUTRFMENTS

REFER. NO.

ce L F

deFintfion of this preliminary reguiremernt.

[

oo d et






REPORT FORMAT 3.1 DESIGN/OPERATTIONS REQUT

CREW SUPPORT

w0 ARE A

L TGHT UG

20401 TLLUMINATION & DISTRIBUTION RQMTS

CROSES REFEREMCE TO RFP PARAGRAPH No: C-al(2.2.10.

Revised: 10/ 24 /05

REQUIREMENTS

Pllumimatbion
mircimam of 20 P00 1w

shall be measured on the
primary surface using a ft-candle meter, or @

photometric, wsing a &% reflectance magnesium
oxide (Mg0) disk. The intensity of the gerevral
illumination lights after 4200 hours of
operation shall not be le than &0 percent of
the original intensity. Distribution of light
shall not exceed a ratio of 7:1.

=01 The inte ity of the general

Lights s 1 be a
The lighting lovel

Poaax ).

~02 Minimum lighting levels and direction of
iPllumination shall be sp ed in all areas
and for specific tasks, stent with
JEC-19517, L-0002a,
JHAOO0RAY | {I0D032) .

CTEAQO037) 5
arnd MIL.STD.

{ T

,

e
1472,

arnd artificial illumination
accommodate physiological

Combined natural
provizions shall
health criteria.

CANDIDATE SOLUTIONS

Nore

CRITICAL ASSUMPTIONS

Nore

# TaOstE" has beern defined for study to confir

efinmition of this preliminary requlremernt.

REMENTS

1)

“reg e
352

REFER. NQ.

m oar complete






REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

2 CREW SURPRPORT

20 AREA L TGHT IR

20402 GLARE CONTROL.

CROSE REFERENMCE TGO RFFP PARAGRAPH NoO: C-a4(2.2.10.1)

Frew {med: T Y

Lo mp . 7020

=L Locate Lialt sources away From normal Line of
soiaht .

greatest extent possible and shall provide (pp. 7.2.1)
even i1llumination from its lecation. The

fixture shall be designed to direct light into!

the desired areas with no visual discomfort to)

the crewmembers.

]
!
\
:
-2 The liaht source shall be recessed to the Pl
'
1
!

~03 Provide surface reflection Ffor ceilings of
E0-70% and for walls of Z0-60%.

CANDIDATE SOLUTIONS REFER. NG,

Meypyen

CRITICAL ASSUMPTIONS REFER. NO,

NG e

o An "ITESUE" has been defined for study to confirm or complete
Jefinition of this preliminary requiremert.






REP

204

204

CRO

e

RE&

ORT FORMAT 3.1 DESTGN/OPERATIONS REGLIT

CREW SUPPORT

ARESD L ITGHTING

03 FIXTURES/LUMINAIRES

= Ceq {2 2 10,

591 RENCE TU RFP PARAGRAPH Mo

Taed s B/04/E5

UIREMENTS

(1]

~()2

=05

CAN

3 luminaries with a caolor
deraryr e K or higher,

special applications.

Frovide distribute
Cemnperatiare of
needed for

[ e

Provide fixtures/luminaires whose exposed
surfaces do not exceed 45 degree ¢ (113 degree
FJ} when operated at maximum output.

Portable lights shall be provided.

The liaht souwrce shall be incandescent or
fluore : and shall be 1lluminated
within % after areralzed. The
Piahl source shall be receosod Lo the greatest
extont possible and shall provide even U Luami -
ration From i tocation. The fixture shall
ey desigrned to =t liaht into the L b eac]
areas with no visual discomfort to the crow-
membest s

beir

iy

{

162

Flourescent lights shall be protected fFrom
breakage and escape of mercury.

DIDATE SOLUTIONS

N

CRI

£

TICAL ASSUMPTIONS

Ny

&5

Are U IEs
Ao fint ticen

Pl Lmiriar iy el e eme

G-a

et e Pireed For stady Eo cornfilr

REMENTS

L}

10

REFER. NO.

e f e

e 2F






REFORT FORMAT 3.1 DESTGN/OPERATIONS REGUIREMENTS

i CREW SUPPORT

204 AREA LTGHTTNG

20404 CONTROL.S

CROSS REFERENCE TO RFP PARAGRAPH No: C-a{2.2.10.1)

Rewvised: FLRA/1n5

REQUIREMENTS

01 Locate Liaht controls at conveniont local Lo

thiroughout bhe ¢ e Station in sccordanoe
with s

A3 el Tremen s,

02 Lighting controls shall be provided with an
on—off and continuously variable dimming-to-
low level control capability. L.owest level
shall remain visible.

=03 Exterior liaht controls shall be located both
at the exterior and interior of the Space
Station at convenient locations.

CANDIDATE SOLUTIONS

GEM O Provide proximity on/off switches For onoeogy
corservation.,

CRITICAL ASSUMPTIONS

0 Robotics will be used for some FVA operations.

1
H
t
t

REFER. NO.

¥ Ar "ISSUET hazs been defined For study to confirm or complete

definition of this preliminary requirement.






REPORT FORMAT 3.1

2 DREW SURPPORT

204 AREA LTGHTING
20405 GROWTH

CRUSS RE

Rewv Ised: Siaalnn

REQUIREMENTS

SO0 Liabting syvatem arowth ahall be consis
with periodic upgrades
o,

tert

CANDIDATE SOLUTIONS

More

CRITICAL ASSUMPTIONS

Pl s

A Pty

getiniticon of this preliminary reoulroment.

and previous instal la-

DESIGN/OFERATIONS REQUIREMENTS

ERENCE TO RFP PARAGRAPH No: (-ai2.2.10.1)

i
i
!
[
i

REFER. NO.

REFER. NG

CTHSHE" has been defined For o study bo oo firm or comslete






REPORT FORMAT 3.1 DESTGN/OPERATIONS REOQUIREMENTS

! CREW GUPPORT

2005 ACOUST TS

20501 NOTISE CONTROL

CROGES REFERENMCE TO RFP PARAGRAPH No: C-4 (2.2.10.1a)

Fresw i medd - 10/ 10/85

REGUIREMENTS REFER. NGO,

For ddetad tod speciticabtions refer to the Dooument |
v thie National acadeny of Sclence, Committes on )
Hear ing & Rloacoustics (CHARAY . This document will)
b aveaillable in dratt Form Movembary D955 and in :
Fimal Torm Januwary 19586,

,..
J
&
—
RS
ok
b
S
o
e

1] *{Equipment nol=e standards shall be
appd ied, )&

reduoe rolse 3 the marnred station, 2k IVFIp 110
=A% Svatem desians shall include effective 192{(p 14)

1
1
1
1
:
1
1
|
=12 *{(Equipment =tall be mounted and located teo 132 (0~4-53)
:
|
:
revive control prowvisions. i

CANDIDATE SOLUTIONS REFER. NO.

01 Eqguipment Speciflcations
- Determine source sound power levels.
= Determine nols paths, structural and airborne
Procurs equipment based on nolse standards:)

03 Module Design
Assign a nolse
enginesr) .
Predict module alr space nolise level.

control authority (acoustical

CRITICAL ASSUMPTIONS REFER. __ NO.

Nerre

brecener et ined For o study to confivm gr comolete
thides preliminary coquleeagent.

o Ay CFSESEIRT Rrae
i irnliion of







REFPORT FORMAT 3.1

GUFPFORT

o CRE W

AT TOS

IR

FHYSTOLOGICAL EFFECTS

20502

CROGES REFERENCE TO RFP PARAGRAPH No:

Ry 1 s 10/10/85

REQUIREMENTS

notse Lovels ogver

measurad in dBa .
cdaily duration of
Limited daily duaration.
SIL = Speech Interference l.evel
AT = Articulation Index
OBL. = Octave Band Level

ODD /L DD P
{divided by)

=01 1A shall be less than or equal to 90 dBA at

125% Hz to 7% dBA at &S00 Hz.

shall

Fron e |

{tone)
ORI

compoanen s
Foaredoim

Marrow band
LTaR tly e

~013

Loy

Linpng Lwsee or  impact nolse shall not

o dRCL

=14

=05 Ear protection devices shall
e during contingency

o noize levels greater

than ABA .

bhe le than or

whall

e (24) egital

"CANDIDATE SOLUTIONS

INTRTOTE

CRITICAL ASSLUMPTIONS

More

e firned For

F Apr UTESUEY hass been

Jefinitic

DESTGN/OPERATTONS

C-d

cpec i Fied (20

T

rce s

bags

X O

bhe provided

concditions of exposure

to B0dBA .

REGUITREMENTS

(2.2.10.1&)

}
¥
1
]
]
]
]
:
for 1201,
1
i
1
1
1
1
§
1

REFER. _NOQ.

For comfirm or complete
wy of this prelimirary requiremernt.







REFORT FORMAT 5.1 DESTEN/OPERATIONS REQUIREMENTS

CREW SUPPORT

M NG AUOLISTTES

20503 FOYCHOLOGICAL EFFECTS

I3

REFERENCE TO RFP PARAGRAPH No: C-a (2.2.10.1a)

Rew ised - LO/10/m5

A Tntermitteont nolses shall be minimized.
-0/ Intrasound level shall be less tharm L20ddR SPL
at L-le Hz.

-08 Ultraszound level shall be less than 105 dB SPLI204(p 35)

above 20k Hz.

Moy

CRITICAL ASSUMPTIONS REFER. NO.

Pleam e

T

40 g has been defined For study to confirm or comolete
e indtior oFf this preliminary requilrement.







REPORT

FORMAT 3.1

2 CREW SUPPORT

.
U0

ACOUSTTOS

20504

CROSS REFERENGE TO FARAGRAFH

RF P

Renv i siead] LOZin/ 85

REQUIREMENTS

Gloep/Rest Area

! ke nolase is not o a

where ubilized 1t shall
Masking rnolse level and
control of crewmembers.

ot
shape

e
ar

than
e

b. shall be

bt

L.A
corrtour,

or
thars

@aual
N

, e
€3 & 20D

No anticipated

avound by more than 10dB.

A i wound leve l shal

el dR AL

SN P AN B R TS

At o

CANDIDATE SOLUTIONS

NP e

CRITICAL ASSUMPTIONS

Ny

+ v Fravss b defired For

At :
definition of Ehis preliminary

GER/OPERATTORNS

Mo :

prre Forred
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REPORT FORMAT 3.1 . DESTEN/OPERATIONS REQUIREMENTS

2 CREW SUPFORT

S0 SAFETY

20601 CREW SAFETY

CROSS REFERENCE TO RFP PARAGRAPH MNo: C-3(2.2) & C-4(2.1.11)

Revised: WA/ Eh

REQUIREMENTS

=01 Emeraency detection and control of hazardooss:
conditiorns shall be provided.

able conditiomn: Tor the crew for
ibhle from anvwhere in station

=0 Provide habit
2 davs ac

without EVA.

132(C—4,
Pppo2.1.11

~03 Provide orbiter berthing capability for shirt
sleeved crew rescue.

I
3
|
i
i
i
1
%
'
]
\
!
:
~04 All Tailures of safety critical SSPE systems ) 1ER
shall be annmuanciated to the flight and PR

H

!

1

]

t

i

t

1

]

il

1

!

:

1

]

:

]

1

around crew.

wilthin moduales shall rnot
Crare of 4% deg. ¢ (113 deg. F)
] tharn L&

Cemirescad sar Face
@XCerc n Lemper
and @ low temperalbure not
el dea. F) .

=ec The crew shall not be exposed
powar leads. Ground-fault pr < g

a2l For ciroullbry or power diftributimn

ible by the fliaght

ROV

o routinely acces

CANDIDATE SOLUTIONS

01 Emphiasils should be placed on &
debtectron and artomatad or marnual
priate, control of harardows conditior
asm Fire, toxic (UHTdMlHdtlﬁH or dvpre“”

zakion., ¢ sltal procedors : N

For recovery Trom emerger

roatorabion of safo conditions

6 *rl)Jlthwj
;dxrxnn “rrcl

wicksly
g comnorn
vl capabil-

2 Provide duaal ingre
distributed systems and s :
ality of function betweern modud
ity to isolate effected modules




PAGE 2 20601 -~

Lo an 8T8

Fach modiule should have acoe
compatible bherlhing port.

CRITICAL ASSUMPTIONS REFER. __NO.

asatmmed that crew safety will be
considered early in the Definition and
Preliminary Desian so that the order of
design precedence (Ref. 132, C-4, Para.
2.1.11.1) will ve Tully implemented.

0 Ttois &

0 All mission payloads and $5PE will be
designed faill-safe o that any canstic/

corrosive Liguid spillage will be contained
From spreading (protecting TVA crew and FMU
Ai bl

E Rl el Tmiriary r e iy emerd

Frovss freveers ol ¥ Froed Fone svfurady Eov Dower e o ceang 3

REGUIREMEMTS

ER



PORT FORMAT 3.1

207

20701

CREW SUPPORT

HEALLTH MATNTENAMCE

DESTEN/GPERATTIONS REQUTREMENMTS

PHYSTOLOGICAL CONDITIONING/COUNTERMEASURES

CROSS REFERENCE TO RFP PARAGRAFH No: C(3.2.2.4.11):C-a{2.2_10

Reowvime

1: DIR4LG5

REQUIREMENTS

1

=2

(14

—{&

- !

o
s

A crew aguarters for each corewmembar
provided conducive to guality sleep, &
scheduling shall allow adeguate time for
s I e

P .

*Equipment, facilities, supplies, timelines &

procedures shall be provided to support

effective cardiovascular, musculoskeletal, and

blood & fluid redistribution courntermeasuyrons.
These shall include as a minimum phvsical

EXEP (] Facillities, passive stressor devices,
and adequate fluid/dietary reglimerns amx

CEMANT e e sy e, )k

F{Equipment, procedures and schedul ing
be provided to minimize the effects of
Moblor Sickne (5M5) o individual crew-
membepr s )i

The exercise area shall accommodate a minimum
of two crewmembers exercising simultaneosly .

*{Competitive TRD sportsdgames shall be
dJeveloped in order to promote crew well
being. )«

*CPharmacological methods, [TRD] including
aral relnvdration, shall be provided to

] e bhe bodv 's total Fluld veldume,

s tal lv Just pricy Ro reentry to Earth s
gravitational fleld. )«

e by

F{ A gt imum combriinabion [TRAR] of
SRS SRRl

shentdd be developed to e
: cardiovascular and muscoinskelefs]
conditioning, tatlored to the individual, ard
minimizing time spent on boring/monolbonous
exercise. )k

FOTRD howrs per dav, but nob le
dav, stall be allocated For phvs

1ological

i
i
[}
1
]
|
3
t
1
1
1
1
[}
[}
§
[}

1
i
[}
1
t
¥
i
|
|
1
]
I
1
1
i
I
i
1
1
]
!
[}
]
L
i
1
|
i
1
]
i
i
L}
|
1
]
|
i
i
11
|
1
1
|
I
]
b
1
1
1
i
|
|

REFER. NO.

205 (Ch o)

216,361,
132 (04

2O05(ChH.18)
104,206,207,

2 (C-3-11)
2 (g6

ey e

(205(Ch &)
104,208,207,
20,2

132(C-3~12)

219,220,222

g 2nat L

205,104,210

tharn 1 hour 1 205(CHh 13)

205,104,207,

‘D

-l s

)
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D1, w00

¥ &Leliel

conditioninglexercise. )&

=R ORI TRD cour bermeasures For SMS shall be

provided, including TRD autogenic biofesdbach
irtirgg protocals, proghylactic medication,
andsor minimum workload scheduling during
early davs of mission. )#®

CANDIDATE SOLUTIONS REFER. NO.

01l Private crew quarters should be provided for
each crewmember, with appropriate sleep
raints, acoustically iscolated, controlla-

| 132(04-56)
; y
1
L. 1
ble lighting, temperature, and ventilation, H
1
1
1
1
]
t

G0, 100, 1o
gosth_a)

and a minimum needed hours allotted on the

timeline for olee

-

205(Ch .13 ;

02 Provide a combination of active and passive !
: 104, 206, 2007,

devic whiich provide cardiovascular loading

and skeletal muescle and bone loading. 2_4,?20,2”4,

'y (-) [ oy f" *
225,226

A. ACTIVE DEVICES

(1) Equipment for exercising the cardiopulmonary 219,220,222
system by engaging large shkeletal muscle
: (aerobic exercise) as partial counter-—
pasure to cardiovascular decontioning (QVD)
and muscle atrophy
(a) Treadmill. With proper bungee loading can
provide cardiorespiratory stimalation and
Foot-strike Toading which can partiall
counteract calclum wasting by stimulating the
skeletal svstem.

o ey ey g
e 7,:1.4,5?4‘

e me
D29 ,227

131 (p 200)

I

I
[}
{
i
:
)
1
1
:
)
:
1
t
I
1
§
]
t
!
1
i
i
'
:
() Bicvele ergumeler .  Provides i
cardiorespiratory stimulation but no skeletal |
leoading. i
(c) Cross country skiing, simulated “"vertical" |
climbing exercise devices, and/or TBD exercise!
:

'

:

1

t

I

[}

t

t

]

1

:

:

:

1

i

1

1

I

1

:

i

:

]

H

[}

1

]

i

]

t

adequate L3L{p 200

device, which utilize both upper arnd lower
body skeletal muscle groups, shall be
provided.

—quipment for placing tension stress upon
secific skeletal muscle aroups Can aerobic
roise) in order to counter "dis
shelet les cansed by micro-g
provided as part of Health Maintenanc
'ﬂ(l]lty {(HMF) . Tsotonic and iﬂmkinwtir BXer -
shall be provided, e.qg., capstar
w@xpdngion, X Ao

s atrophy
shall be

al muso

t.

B. PASSIVE DEVICES

(1) LBNP (lower body regative pressure) equipment
to sequester body fluld in the lower extrem-
ities as a partial courntermeasure to fluid
loss and CVD shall be provided, including both
fixed and ambulatory versions.
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(&)

04

B

3

cournteract the
shall be pro-

to
fluid

"Anti-gravity” garments
+Ez M footward movement of
vidad.

protocols and proced
which have beern proven bo countersct
slectyrolyites, bone and muscle mass
increase body fluid volume prior to

Provide suppliles,

adeguate
ents krown
and electro-

should provide
intake, and mitri
in muscle mass

The food system
fluid, caloric
counteract loss
lytes

to

oS

e integrated in
rmits the use of
by two or more orow-
ooas o provide a

and wondiallzat tor.

devices shouwld A
{HMF) which pe

exercise devioes
simul tarioois |
For bath wcere i

Exerclse
facility
AR Ohic
menler
sttt Lm

i)

trumented to
el ted into the
HMF 2o dmwnllukLnﬂ of
including physiologic

devices in“
worr el os

Sy M

ey o s
destermine
compitter
XY CLSE
data can

shoia b

bﬁ

o
parameters,
bhe accomplished.

('11

CRITICAL ASSUMPTIONS

&}

0

of aquality sleep is

Adeguate amounts
i dological health.

ential to phys

1
[l

Lt aiae
Freal th;
in the
divration

Flucid aundd diﬁfarv
to phyveiologlo
it Lent
S0 day
earth.

'(“]I!l.x'
cornt el
tdkmrLu arnd
pecessary for

o raturn Lo

seAE T
diet are
oy ey e

F1i 4,;, ht

keletel counter-
fliagnht
Earth .

mutscul os
wy  in 20 day
safe return to

anc

Purdan1ﬂtu1dr
DA E e
to ensure

dUPdthH

estibular (SMS)
irable during

countarmeasures
the first week

are

of the

loading is re-
conditioning.

alar
cardiovascular

of cardiovs
Provide

: 2 Ly e
qquud o

muscle loading is

Lo M

Some type of rie
praevent/minimilze

muscle atrophy.

of

preselect individuals

to SMS.

MASA will not attempt to
who are not susceptible

ALl functions of Health Maintenance Facility

20701 REQUIREMENTS

2005,
210
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aln k.
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I W A

s

s}
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EFER.

NO _
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30

21
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{(HMF) will be lecated in the same part of 4-56)
the same habitable Space Station module at
1TOC. -

wrer defined For stady to confirm or comolebe
definition of this preliminary requirement .




REPORT FORMAT 3.1 DESTGN/OPERATIONS REGQUIREMENTS

2 CREW SUFPORT

2007 HEAL.TH MATINTENAMNIE

20702 PHYSIOLOGICAL STATUS MONITORING

CROSS REFERENCE TO RFP PARAGRAPH No: C(3.2.2.4_11):C~a(2.2.10.2¢)

Revised: PR/ Eh

REQUIREMENTS REFER. NO_
G, L0420,

-1 The capability for status moniboring shall be 2
207,210,216,

{
1
provided.  Functilions shall incloade: i
Frivate medical conferences with ground-based |
medical personnel . i
:
]
1)
t
I

CANDIDATE SOLUTIONS REFER. NO.

GEN Physiologic status monitoring apparatus For 205,104,215,
personal wear should include urnambiguous 221,225
[re ame woanch as, ECG/HR, body temper lm;(t~4~xm)
arel r&“\qulxnn rate. Monitoring with Station-
MO 1 apparatus should include a wide array
of s teticated parameters wsuch as svstolic/
diastolic blood pressure, non-invasive right
arterial pressuwre, cardial output, eljection
fraction, peripheral vascular integrity, blood
aases. PH, respiratory pressures and flows.

|
I
1
i
|
1
i
i
1
|
1
1
[}
i
i
i
I
1
[}
1

CRITICAL ASSUMPTIONS REFER. _NO.

0 Narmal ranges of many physiological parameters 205,104,208,
will change in micro-qg. 210,211

o  Recovery time trom physical work or other 215
stresstul situations back to "micro-qg normal™
may be different thd“ FEarth-based recovery time
for wsimilar

o Physiologic atues monitoring functions will be
an integral part of HMF at 100

0 Space Station will contaln a dedicated state- 215
of-the-art medical data management and communi-
cation svstem at T00




i

PAGE 2 20702 — REQUIREMENTS

o At TOC, Space Station may not have & physician 206
onboard.

) GBround-to-Space Station communicat i ans may be
Lowt or garbled.

¥ An "IESUE" has besn Jdefined fopooo tudv to confivm or comolete
definition of this preliminary requirement.



REFPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

o2 CREW SUPPORT

20703 DISEASE PREVENTION

CROSS REFERENCE TO RFP PARAGRAPH No: C(3.2.2.4.11.,pp.):C-3(2.6b);
C-4{(2.2.10.2.9)
Revised: 10/24 /55

REQUIREMENTS REFER. NO.

shaldl e dmplemented tol2l4,:
yposure of Flight orews tol2a0,90

mirimai 41

e taagl

=033 The station shall provide capability to 132(0C-a4-51)
monitor the microbiological envivronment, in-—
cluding the atmosphere, food/water system,

and waste management system.

=04 The station shall carry eguipment/supplies as
needed to disinfect its habitable volumes,
and assure safe storage/preservation of food
and water, and deactivation of human waste.

=05 The station shall provide capabality to L32(C~a~50)
mor i tor and remove trace conbaminants in the

atmosphere.

132,206,207,
oy

215,233

=7 K The station shall provide the capability for
iciselation betweern 1ife scilences research
specimens {(e.g., animals, plants) and the

t af the habitable atmosphere. )&

CANDIDATE SOLUTIONS REFER. NO.

02 Space Station program should implement a 213,214,236
preflight health stabilization program anal- |
aaomes to those of Apollo & Skylab. i

132(C~4-50
51)
P41

035 Provide microbiological detection kit inclwud-
ing swabs, culture media, incubator, ic
scope, and antomated micrabiological :

instrumentation with capability for detection

of specific pathogens.

N7 Provide a Life Sclences Re rich Module whose 113200137
plant and amimal holding facillities are
supported by a separate ECLSS during normal
operations, and whose working space is filled
with air from the station ECLSS
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07

(8

Provide & means Lo isolate the entire LS
from the rest of the station during s

manipulation or contingency operations.

Provide equipment and supplies e.g., garments,
masks, shower, to prevent or minimize crc -
contamination between human & animal species.

CRITICAL ASSUMPTIONS

)

0

A preflight health stabilization program
will be implemented.

A life sciences pavioad including livina
research specimens will be one of the
cLstomer accomnmoadat ions.

Imternabional participants will be inc loded

in Space Statiorn missions.

Crews may overlap 1n time.

An "ISSUE" has been defined for studvy to confirm or
definition of this preliminary requirement.

20703 ~ REQUIREMENTS

132

(C~-13;0C~4~

t
1
i
151) -
|
i
H
|
]

]

REFER. NO.
230,239,240,
241,242
104,206,207,
215,235
L32 (R 13}
132(C—-3-6)

complete



REPORT FORMAT 3.1

o CREW SURPPGRT

20 HEAL TH MATNTENANCE

20704 ACCIDENT PREVENTION

CROSYS REFERENCE TO RFP PARAGRAPH No:

Renv 1 wedt: B4 SRR

REQUIREMENTS

PO

CANDIDATE SOLUTIONS

decrements in
time,

ant of
1o lds, reaction

Qv Ll

A workload a
merited to devel
Lo test hypothese 5
combination or A6
considering O-g recovery

1o
Ve me
of work

time

(aliN SZAme measureoment
around based workload
used inflight as indicators

on curation.

ment.

CRITICAL ASSUMPTIONS

Mhores

LY frasy oot def ined For

proaram shoald
sy emen b
to Lhe optimum
Ly mes,
(raf. 2070202) .
techrnigues wsed
should be

of performance vs,

: st
el i tion of this prel iminary reguilrement.

C(3

fores

fio

for

)]

sheduling shouwld include consideration
hearing or
nand-eve coording-
tion & other sensorimotor performance changes

Vi ion

DESTGN/OPERATIONS REQUIREMENTS

L2.R4.n)

REFER. NO.

g § e
ald

244,245, 246,

249,250

Lt |
s R

REFER. _NO.

oL e ooung d e b






REPORT FORMAT 3.1

2 CREW SUPPORT

207 HEALTH MATNTEMAMNCGE

20705 STRESS MANAGEMENT

DESIGN/OPERATIONS REQUIREMENTS

CROSS REFERENCE TO RFP PARAGRAPH No: C(3.2.2.4.11)

Revised: 1Q/24 /05

REQUIREMENTS

=01 Crew shall be provided with a stable schedcdale
Cwork, lelsure, motor activity and sleep.

=2 K {The galley shall be capable of providing a
balanced diet. ¥

-3 #{Countermeasures are needed for the physio-
logical concomitants of long—term stress. )&

~(}d4 Adeguate time shall be allocataed for crew
accomnpl ishment of given tasks.

-7 Crewnembers shall have the opportunity for

regular private contact with family members
and friends.

CANDIDATE SOLUTIONS

GEN Develop procedures for communicating infor-
mation to crewmember in the event of a
family emergency.

GEN Crewmembers should have periodic private
commnication link with their flight surgeon.

schedule which maximally
~ablished orew circadian

01 &. Develop mi

accommodates

rivy thims .

. Reguired circadian rhythms be phased in
prior to start of mission.

. Provide equipment and opportunity for
routine exero:

addaling shall incorporate a
diversification of acbivitie mission work,
personal wWork. group recreation, individual
recreation, privacy, rest, and sleep.

0L Flexible

04  a. Design flexibility in mission schedule for
crew-initiated entension of task time, 1f

205{(Ch.13) :

270,129,222,
o

i
!
I
1
§
!
I
i
[}
L}
i
I
I
i
[ -
1 252,253
1}
'
[}
t
i
'
t
i
1
1
i
!
1
1

e

RV W
g ey 226 7 y

[T NEN
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required.

b. Allow crew to participate in the planning
and scheduling of t o to o & maximum
extent .

¢. Establish and update database on time
required for task accomplishment to support
mission planninag. (Refer to 30e)

2G4 20 27T

A

07 a. Provide periodic access to a private commu—|270,129, 554

|
i
|
H
:
:
1

i

i

o
nication (audio & video) link between crew-!
members and their families and friends. H

b, Transport personal mail to resident crew :
members as part of space shuttle visits. H
(Refar to 308) t

CRITICAL ASSUMPTIONS REFER. NO.

NOore

¥ A "ISSUET has been defined for study to confirm or complete
definition of this preliminarv requirement.
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SUPPORT

20 MEDTCAL CARE

20201 DIAGNOSIS &

REFERENCE TO RFP

CROSS

L1/4/

Rewv i

TRE

PARAGRAFH No:

DESIGN/OPERATIONS REQUIREMENTS

ATMENT

(A.\ ( _) ey

O S A

4.11);C~4a¢

REGUIREMENTS

AR e W The
ek 4
dreecsdading

iaresrs b,

Fot e
o F

Fewr
alld
faly =l 3
Stiuttle Medical Kit,

cratory capability
immurnology, clinical
microbiology,
examinatlons,
irntstrumentation

. At TOC, station
capability (equipment,
Lhe followinog:

AL WV Flulds/Catheter
Y

SILAF Qe
r’»‘\ [ ARE: l h l &
Burrns treatmont
Bernds recompr
Respiratory
larynaooscope,
Medical

Miror
Lo ad

vert

-2
routine and
cluding all
Moedical Kit plus basi
Lite support capakbili

oy

A comprehensive madical
provided
routine and emeraency
dental diaano

skl ]

A bamic
Gapab i L ity

{14}

=45

mirrimum medical =mkidils.

plus an
Fer

chen
equipment for standard phy
bhasic phvsiological monltoring
(HRESEKE  BF, Teme ),
af diagnostic imaging. )€

shall

ion
aguipment (oxvaen,

Imaging System

The station shall provide capability
emaergency medical t
of the capabilities

including diagnostic/treatment
coredi tiors.

e provided.

FAAL Ieast one crewnember stall have [TRD]

mhad lopronside

1r1d e

inftli
roautine hematology,
ey, wurinalws

ot

& =ome form

hlave onboard

faciliti skillsy For

At

(3 ATM)
alrway:s,

capability

1

ation)

in-

. th 35,
and pulmonary 157

shall be

for

checklist s

1¢ & btreatment

PR

-y

£l e -

Ty e
gt

Tl

-y

10

For 104, 206, PR,
g 205,370,
Shuttle! 132 (C-a-5¢,

-y

-l .

g)
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CANDIDATE SOLUTIONS REFER. NO.

GEN Allow over~the-counter and previously pre-
s ibad medications in crewmembers indivicual
itnverntor ies (wardroom viz HME) .

0y Provide the required diagnostic capability,
ncorporating state-of-the—art antomated
clinical chemistry instrumentation, automated
microbiological detection/identification/
quantification instruments, wireless physio—
logical monitoring systems, and TBD medical
imaging system.

01 Perform analysis to identify possible medical
emeraency and catasztrophic scenarios which are
Judaed to regulre an TS TCLE MLSE Lo .

i Pertorm analysis aof probabilities

iniury based on crew size, age, sex, iared |
dlon operations, conseguences of
treatment v, oozt of providing additional
treatment capabllity.

]

]

1

]

i

i

02 Provide the required treatment capability in al373,104,132
dedicated area of the initial module with !
provisions for growth in pharmaceutical !
inventory, and provision for isolating the i
area from other crew activities, and steril- i
izing it. i

1

1

0% Provide a fixed sultipurpose applications 2la,aeRn 104,
consale in the HME area. |
]

1
U4 Provide dental capability similar to Skylab at) 104,214
Toc: avamented capability with a dental re-—
straint system, more extensive eguipment and
supplies, and one crewmember given additional
dental training for growth station.

CRITICAL ASSUMPTIONS REFER. NO.

0 Each crew will have at least two crewmembers 104,206,291
trained as a paramedic/EMT.

€ AlL crewmembers will be trained in basic 2l

routine medical care ("fir Al

0 A physician on Farth will be on call 24
iy Aday For emergency consultation.

o An CTESUET has beorn defined Foro ostady oo confirm or complote
e Finidtion of this preliminary Feoul rFemenf .




REFORT FORMAT 3.1 DESTGN/OPERATIONS REQUIREMENTS

@ CREW SUPPORT

20 MEDICAL CARE

20804 MEDICAL. RECORDS, COMM, & INFO MGMT

CROSS REFERENCE TO RFP PARAGRAPH No- C(B.Q.R.4-x,ll; 3.2.2.5);
C-a(».2.10.2.9)
Ravised: P25/ E5

REQUIREMENTS REFER. NO_

“f A
fer mear

132(C—d4-55)

varate Medical DRMS shall be provided

> health dnformation {medical records,
trend analvsis, health maintenance and bio-
medical r arch scheduling assistance, arnd
medical checklists, )&

=03 There shall be a private medical communication
link to the ground for routine, emergency,
and/or other medical consultation including
voice, video and data.

=06 Routine data input and retrieval shall be
mirnimal ly intrusive on crewnembers schodile
and attention.

=017 Medical data shall be protected against loss
by system malfunction or failure.

~(2 MDBMS must accomodate pre-mission medical
records on crewmembers as well as relevant
data collected during the mission.

=10 MDBMS/IDMS boundaries should be invisible to

probability of error.

=11 Security proviasinnes shall permit data
only by authorized wasers.

CANDIDATE SOLUTIONS

GEN The same relational DBMS and compatible data
shodld be emploved in all svstems.

02 Provide standard pre-defined information
retrieval requests keved to routine regquire-
ments and high-probability medical
emergenc ies .
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233,241

03 Provide for routine downloading of data to
2 MDMS

O Frovide maximun dearese of avtomation of inputs
via non-kevboard input devices and interfaces

wilth instrunsntat Lo,

Q6 MDBMS and IDMS should use same query language
data input and update processors and DRMS.

harderned (radiation, shock & vibration, addi-
tional cooling).

10 Relevant data flelds stored on the IDMS
te.g., orew achedule., environmerntal morni—

toring should boe accessible by the MDBMS.

LI Multiple levels of user access to data ohongld
g Fined and snforced through the ose of
passwords, volce recoanition device

1
i
1
i
1
]
]
]
1
i
i
]
)
1
1
[}
]
i
07  System and storage medlia must be space- ]
|
]
1
1
1
]
{
1
]
!
]
I
1
1
t
t
1
H

, o,

CRITICAL ASSUMPTIONS REFER. NO.

s Regardless of level of sophistication of
inflight medical capability, ground support
far records, analysis, & expert consultation
will be available during a mission. —

b Ay et
A ind tiouy

defirned For o studv o confirm or comolefs

GF e iy p el S r e i




REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

s CREW SUPPORT

20 MEDICAL CARE

20805 GROWTH

CROSS REFERENCE TO RFP PARAGRAPH No: C{3.2.2.4.11);0-4(2.2.10.2.G)

Revised: DSOE /5

REQUIREMENTS REFER. NO.

ald bl LOA, 2068, 207
Wi tf

= T g b
FRIT augmer: fexd

treatment capabilin
t ver ey eas

e u,m/ ying missic wticssSdurations '
Fimk, )k f
i

i

$

i

]

i

1

)

CANDIDATE SOLUTIONS REFER. NO.

Norne )

CRITICAL ASSUMPTIONS REFER. NO.

My

S has been defined For stady to confirm or complete
Jefind Lzuu rrf fhz s preliminary requir f-‘l!h”l’!f






REFPORT FORMAT

3.1

2 CREW SUPPORT

20 RECREATTON

20701 TYPES

CROBS REFERENCE TO RFP PARAGRAPH No: C-al2.

o 10/24/85

Rewv s

REQUIREMENTS

zion shall

activities,

=1 Provis e made Tor varied

tiuuul

CANDIDATE SOLUTIONS

“Ewmenbhay
rire) .

the kind of music each ¢
(private and public liste

Prmvidﬁ
desires

GFN

Provide game materials and provisions for

parties.

GLEN

(passive) .
(activer).
lected projects

GEN Provide movies, books, music
Provide computers, cameras

Provide for individually se

i

writing, drawing,

plaving), two-way
friends, ne
S, word proc
“111|1y, hobhiles,
experimnenting,

PO ans .

0Bl Provide ability for
(listening, singing,
missions (families,
computer gz :
plocture-:
of f-duty s
ecucational

video

FGCE Ga

ML
trars-

concerts

watoching

DESIGN/OPERATIONS REQUIREMENTS

2.10.2.6)

REFER. NO.
|171(p 151,73
128(p 92)
Jwr(n a9,
41,4, ”Wﬂ

: (P ‘_ﬁ',AS)
V130(p &4)
1295(p €4,

]
i
1
1

-

112%(p 52,53)
It.-’/ (p 17)

REFER. NO.

131{p 73)

52

151)

129 {p
131(p

131 (p
151)

N
A
-

L3O {(p
15)
LI

{p 106~114)

i
i
:
:
:
4
:
I
) il29(p
:
i
)
)
5
i
}
i
¥



PAGE 2 207201 - REQUIREMENTS

a

CRITICAL ASSUMPTIONS REFER. NO.

0 There will be adeguate room to store activity

eauipment and mater fals. —

) Some activibties will be gspecially desigred
For space conditions.

o Time will be allowed for recreation.
O There will bhe adeguate volume and space for

activities.
o Ay UISSUE"Y has beern defined for studvy Lo confirm or complete

gefinition of this preliminary requliremernt.



REPORT FORMAT .1 DESTIGN/CPERATIONS REQUIREMENTS

2 CREW SUPFORT

AT T

FACILITIES

CROSS REFERENMCE TO RFP PARAGRAPH No: C-a(2.2.10.2.1)

R S

Rewvi

REGQUIREMENTS REFER. NO.

A There ashall be provicion for aroos L istening VO L e
Loy omuts e

005 The capability for individaal listerning to e e T

misic shall be provided.

=05 There shall be an area where crewmembers 295(p 150)
Can carry on private conversations with family
and friends on the ground, and each other.

Ao 59)

=06 Lelsure shall not be confined
pace .

Loy one specific =

=17 w{ The capabiility shall be provided whers the

T AN ey Ty B T A e R B T ST T R Y BB E ) B R
At Ll oogmer Bimer and par Lo ipate o
L)

[T

ek Lot aebivitic

S w{The capability for individualized 344
activities, f.e., reading, writing, music
shall be provided. )«

=09 The capability for direct Earth & Space

arvation from different areas shall be
provided.

131(p 151)

344

=10 kA ares shall be provided for private and’
o gron viewingslistening to video arnd
it o Fegees ) Vi

|
|
i
!
1
I
]
1
|
|
[}
i
1
i
1
t
1
b
k
t
i
I
!
|
!
¥
1
b
i
1
!
!
b
i
!
1
1
]
[}
i
[}
i
[}
1
]
t
1
I
]
1
]
[}
|
t

CAMDIDATE SOLUTIONS REFER. NQ_

Slipe 1B

GEM Desian to accoommoddate sooh activibios L7
TAE R 1HES)

wr i b, complbers , bwoeeweay Teansmil
et balla, cameras.

Provide an area For group listening to music 295D &4)

{ir.qg., the wardroom).

1
i
[}
1
|
'
t
!
|
[}
1



PAGE 2

CRITICAL ASSUMPTIONS

he adedguate room

arna suppliew,

0 Fhere will
el pmen t

will
M i,
1 ] s v

AP B
for
for

[ SO
WEr Clr Qo
auiar ter s

et i,

* An IS
defini tlon

aid

to

store

e o} tiple-parpose
game
arrlney Lo meELo,

E}

SUE" has beern defined for study
this preliminary requlrement.

v Led

{ o

L.,
OF e e
sleaping) .

20902

REFER.

NO

REGUIREMENTS

tor confirm or complete



REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

2 CREW SUFPORT

2 RECREATION

207035 EQUIPMENT

CROSS REFERENCE TO RFP PARAGRAPH No: C—a{2.2.10.2.f)

Reviwmed: SRR /En

REQUIREMENTS

all be providecd
rence of f-the

=00 The capability s
modate ocrew pre
raecreatlion equipment .

capability to receive ground transmission of
first—run movies educational training, music,
news, TV shows, specials, etc.

¥
!
]
t
I
:
-9 FEguipment shall be provided with the 1 344,155
t
i
[]
1

CANDIDATE SOLUTTIONS REFER. NO.

GEN p 5B2-53)

to accommodate such thing
i, video recorder, video :
computar , compitber sot bui

¥
T
.
oo
N
b
L

S OMmn 1 -
a2 ffe
dar -

AIRISES

ha

i e, :
tte Labhle o

s, cameras, Film, sterec
AwWlng supplies and materials,
equipment (nerf balls, eto.l)

R

ar e

CRITICAL ASSUMPTIONS REFER. NO.

0 There will be adequate room to store equipment.

O Some equipment will be specially desigrned for
space conditions.

') Eaguipment will meet space gualification speci-
Fications and standards.

G YR as beern defined For study o confirm or oo lete
cefinition of fhis preliminary requiremert.







REPORT FORMAT 3.1 DESTGN/CGPERATIONS REQUIREMENTS

e CREW SUPPORT

aees RECREATTON

20504 SUPPORT

CROBS REFEREMCE TO RFP PARAGRAPH No- C—a{2.2.10.2_f)

Rew i sed s AT

REGLITREMENTS REFER. NQ .

05 The capability to receive ground bramsmi-sorn Chim, 130
o First-rurm mov iy . edu trairirg i
M i, TV shows, ‘ ewto ., shall
e provide

CANDIDATE SOLUTIONS REFER. NO.

Ny e ;

CRITICAL ASSUMPTIONS REFER. NO.

Moy

¥ An TISSUET has been defined For o studv to confirm o comolete
definition of this preliminary requirement.






@ CREW SUPPORT

2 RECREATTON

2090 PL.ANNTNG

CRENCE TO RFP PARAGRAFH No: Cealz 2. 10.2.F)

CROSS

Revw jsed /3055

REGLTREMENTS REFER.

st g onnere b b D) Frawe peper f

Arved Dby, b

1

!

]

1

i

HVE R P capab i Pt Fow incorporation of pew H
activities onboard arn active staticrr shall i

b provided. )& i
]

1

1

I

i

1

i

t

I

=09 KA easv-to-store, properly labeled swstem
for recreation equipment chall be provided arnd
in concordance with the general Stowage
wwatem. Y6 (refer to sectiorn ]

CANDIDATE SOLUTTONS REFER._

GEN The crew shal l participate in planning and
providing for recrees aral activitbiles,

CRITICAL ASSUMPTIONS REFER.

T FORMAT 5.1 DESTGN/OPERATIONS REQUIREMENTS

NO .

Neore

I T B I e T /G

S Firi B1orr ol iminary Fequiremont.

i Eon cewedl d ran cnr v Lee b






REFORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

— e COREW SUPPORT

210 FERSOMAL HYGIENE

21001 BODY WASTE MANAGEMENT

CROSS REFERENCE TGO RFP PARAGRAPH No: Ca(2.2.10.2.1)

Rewvai

1: WA R0 RS

REGUIREMENTS REFER. NO_

L Py vvats commode Sue inal compar bment and
Facilities shall not contaminate galley, HME
and diming ares. Contamination shall ioolude

but not be Limited to odor and noilse.

=02 #{ CommodeSurinal compar tment shall be ol rzed 132{C-4-57)
tor accommodate donning/doffing and temporary
stowage of clothing. )«

=5 kU inal compartment{s) and handwastieor (5) 133 (p =59)

shalld be provided For each module. )&

artive body 132(0C~-4~57)

=04 Provisions shall be made for
sation.

cleaning after urination/defe

S Provicions shall be e 1707

macle For contingency
collection and disposal

of body wasite

=07 Bady waste collection and management sy s b em
shall b : igned to prevent the retiurn of
odors, particulates, biotic contaminates, or

toxicants to the Space Station environment .

= Body waste management system shall be
desigrned to prevent the contamination of crew
with feces and urine during use.

=10 Waste management facilities shall accommodate
szalfehaven/crew growth regquirements .

=11 Desian shall accommodate contamination manage-

ment and clearning requirements.

CANDIDATE SOLUTIONS REFER. NO.

04 Provide drv/wet wip ana bl

Technolooy)

04 Provide hand-washing station in each commode/
urinal compartment .



PAGE 2 21001 - REGQUIREMENTS

05 Provide collection bea for the contingency 1es(p 170)

collection of body waste.

05 Provide contingency means {(vacuum desiccation, ! lewi{p 1&7)
Shy Lab Technology) for stabilization arnd 3010
storage of collected body waste.

CRITICAL ASSUMPTIONS REFER. NO._

None

tooAn "ISSUET has been defined for studv te confirm ar complete
definition of this preliminarw Fequlrement.



REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

2 CREW SUPPORT

210 PERSONAL. HYGTENE

21002 WHOLE~BODY CLEANING

CROSBS REFERENCE TO RFP PARAGRAPH No: C-4(2.2.10.2.1)

Revised: 10/24/85

REQUIREMENTS REFER. NO._
01 Whole-body shower with the following
characteristics shall be provided:
0 Method to remove excess water from body
and stall,
0 Heated stall and dressing area,
o K{Means to contral water temperature)#
o  k{Means to control water flow/usage)«
o Method to collect/separate and recycle
air and water,
o Prevention of electric shock to the crew,
o K {Means to prevent 02 bulld up tooa TRD
level] )&

~02 Privacy shall be provided for whole body
e leaning.

=05 w08 mesns For Final body drving after
strower g shall be provided. )«

-4 Provide for whole-body showering within each
HAB mochile.

=05 Contingency whole-body cleaning shall be
provided.

-7 *{TRD water wvolume shall be provided to allow
for a shower for each crewmember every TRD
Jaws, )k

O3(p 10.

=08 Provide hyvgiene gquality water for whole-body 133(p 4773

cleaning.

CANDIDATE SOLUTIONS REFER. NO_

01l Provide air flow to help remove excess water
From body and shower stall.

01 Provide hot/cold water and a manual mixer
valve for shower .



21002 -~ REQUIREMENTS

J

PAGE

01 Provide hand-held water spray nozzle with
on/off valve.

bady drying.

les(p 414)

1
¥
i
'
0% Provide highly absorbent towels for final 1130(p 4%5)
I
i
05 Provide wet/dry body wipes. {
]
!

05 Provide wash cloths and hand washing stations. | 169(p 414)
1133(C~-4-57)

CRITICAL ASSUMPTIONS REFER. NO.

o) Provisions for whole-body cleaning will be
required for all crewmembers.

¥ An TISSUET has beern defined for study o oconfirm ooy complete
e finitiorn of this preliminary reQuiremest .



REPO

210

21003

CROS

Revis

REQL)

RT FORMAT 3.1 DESTIGN/OPERATIONS

CREW SUPPORT

PERSONAL. HYGIEME

PARTIAL-BODY CLEANING

S5 REFERENCE TO RFP PARAGRAPH No: C-a(2.2.

ed: 10/24/85

IREMENTS

=11

-0z

CAND

with following
he provided:
water from hands

Hard washing station

characteri=ztics shall

o Method to remove excess
basim,

o K {Mearns to control water temperature, )®

o «{Means to control water flow/usage, )

0 Prevention of electric shock,

0 Means to prevent water from escaping into
the cabin environment.

shall be provided to
selected body

Washing station
accomplish washing of
after the following:
0 Post- Hrlhdllmn/dvfwrutlnn,
o .

areas

5 Duran medinkl/health maintenance,
o Pre- and post experimentation,
meals.

o Pre- and post

Provide contingencies for partial-body

cleaning.
Provide hygiene gquality water for
cleaning.

il’l h(::lb i tabl .1. l t\/ moaii 1_9,5
hygiene.

Washing stations
accommodate shaving and oral

IDATE SOLUTIONS

0l

(1

01

of

removal
ST

flow in

ALy gl
from hands and bas

water

Provide
X6

Provide hot/cold water and a manual mixer

v lve .,

Provide a clear—dome enclosure for the wash

station basin.

10.2.

partial -body

shall

REQUTREMENTS

1)

REFER. NO.

103(p 10~

e )ldd(r) =9
Jﬁ([“4 -55,
7)

103(p 10~
1£)

.....

133(p 477)

132(C-4--54)

167)



PAGE 2 21003 - REQUIREMENTS

02 Provide hand washing stations in the 1103(p 10~

following module area: FLE) 133 (p

o Urinal compartments, 1E9) L, 132{(0~4

o Galley area, | ~55,57) -
G Commode/urinal compar tments, ]

0 Health Malntenance areda, H

o LAB modules.

103{p &-—4)
112(p 3,4,
5)130(p
4

3)

o Dry wipes,
0 Wet wipes,

;
t
]
03 Provide wipes (STS Technology): !
|
i

0 Blocide wipes. |

CRITICAL ASSUMPTIONS REFER. NO.

0 Provisions for partial-body cleaning will be
required for all crewmembers.

* A "TESUE" has been defined For study to confirm oor complete
Fderinition of this preliminary requiremert.



REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

9 CREW SUPPORT

@it PERSONAL HYGIENE

21004 BODY GROOMING

CROSYS REFERENCE TO RFP PARAGRAPH No: CA(2.2.10.2.1)

Revised: B

REGQUIREMENTS REFER. NO.

Sl Provisions shall be made For crewmembors to
shave body hair .

103{p 10—
163131 (p
150)

]
i

=02 Provisions shall be made for crewmembers to
Ler/LuL hdir.

1
i
i
¥
1
!
1
i
1
i

=03 The capability shall be provided for crew orali1l31(p 50)
hvgiene .

=04 The capability shall be provided for collec- 131{(p 50)

tiou Or body hair and rnails.

103 (p 10—
Leady 1174 ]
a,m)

prer et b

“ach crewnemnber shall Fave
A it oo bainie Xl o fF e e f
D tems For skin ard e shavineg, falr

grooming, nail care, & l‘u rd\' deodor i ing. )k

=) grooming items/equipment shall not 103{p 7-2)

or create a hazardous conditiorn.

CANDIDATE SOLUTIONS REFER. NO.

0Ol Provide facilities (wash station) for wet
shaving wsing conventional safety razor.

= Ui
OO
N

»-—,_a

,_.n
,._a

f\/\

a5y
100

01 Provide eaquipment/facilities for dry shaving
eirea conventional re-charaeable electric
s Qr .

i
™

02 Provide scissors and re-chargeable electric LB S0)

clippers for hair trimming/cutting.

s Frovide tacilities Tor conventional (manual 130 43

and electric toothbrush) oral hygiere.

04 Provide tor vacuuam or other convenient method
For collection of hair and a retairning bag
For maills.

50))

B Ui
Iy
=5




FPaGE 2 ) 21004 - REQUIREMENTS

05 Provide individual personal hvgiene kits of
I'BD volume & ity ocked with conventiornal
Ltems of personal preference.

CRITICAL ASSUMPTIONS REFER. NO.

) Provision will be made for the effective and 132(p C—-a-
timely conduct of personal grooming 57
activities.

0 Crewnembers will have personalized items 1170 1,2

for grooming.

o An Y has been defined for study to confirm or complete
definition af this prel iminayy Fequiremern b




REPORT FORMAT 3.1

o CREW SUPPORT

DES

210 FERSONAL HYGIENE

21005 GROWTH

CROSES REFEREMCE TO RFP PARAGRAPH No: (™

Rewvised: TRV

REQUIREMENTS

Moare

CANDIDATE SOLUTIONS

None

CRITICAL ASSUMPTIONS

~4 {3

- &

Q Personal hygiene equipment/fixtures and

items will be provided
(radundancy/commonal ity

for
o

[

o HAR
growthg .

E ks been defined For stude
dvfzn:rwav;r7f this preliminary requlremernt.

mocha Les

fo o

2.10.2. 1)

TGN/OPERATIONS REQUIREMENTS

REFER. NO.

REFER. NO.

.
L
Ui

o Firm o

o g e b e






REFORT FORMAT 5.1 DESTGN/OPERATIONS REQUIREMENTS

e CREW SUPPORT

211 FOOD/WATER SYSTEMS

21101 MENU

CROSBS REFERENCE TO RFP PARAGRAPH NO-: C-a(2.2.10.2.e)

Revised: B 25 /EN

REGQUIREMENTS REFER. NO,

AL FLA men o cornven B o] Fouds shad ] b
mrovidedd as Fol ows -
A ey . e rmon
2. et gy a tedd 0. Freets )

Farked 41 et

with the "Recommended Dietary Allowances"

I

]

1

i

]

':

~02 Diet shall provide nutrients in accordance 1103 (p 4-7)

!

]

of referenced document. '
:

]

]

e

~0d K Provide snacks and beverages. )# 356 (p 9)

CANDIDATE SOLUTIONS REFER. NO.

Mo e

CRITICAL ASSUMPTIONS REFER. NO.

0O Inflight meal selection based upon available
food inventory.

¥ An "TSSUE" has beern defined for study to confirm or complete

definition of this preliminar Feaqud remernt,






REFPORT FORMAT 3.1

CREW SUPPORT

w1l SYNRTEMS

21103 FOOD PACKAGING

CROBS REFEREMCE TO RFP PARAGRAPH N - C-4(2.2.

Reovis RIS,

REQUIREMENTS

=01 Food packaging shall be Micrograyity
coomngEat i e,

silvan ] 1
OXYaer ,
agents.

=t food from con-
ure, microbes, and

Protel
med

02 Food packaging
tamination by

~03 Food packaging shall protect foods from
physical damage during shipment, storage,

launch, and on-orbit operations.

Food packaging shall be compatible with food
preparation equipment and trash management
ol pmernt

'

Wl den b Fication and coding af Food LB
I be compatibie with automatic inventor W

g, AR

“tléa

CANDIDATE SOLUTIONS

selection

GEM Package desian and materials
. food types

should be accomplished after
selected and approved.

are

GRITICAL ASSUMPTIONS

REFER.

DESTIGN/OPERATIONS REGUIREMENTS

0.2 . &)

REFER. NO.

356

NG,

None

Ay U TESEE by Frap oy 3

definiticon of

C e ale F e sfuehe fea
Lhois preliminary Feoguiremert .

ar compfefe






REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

o CREW SUPPORT

211 FOOD/WATER SYSTEMS

21104 FOOD DISPENSING

CROSS REFERENCE TO RFP PARAGRAPH No: C-4(2.2.10.2.e)

Revised: 10/ 24 /85

REQUIREMENTS REFER. NO.

---- 01 #*{Foad dispernsing methods shall be capable
of dizpensing single portions. )&

----- 02 #{Foad dispensing equipment shall dizsplay a
variety of food Item selectiorns. )#

CANDIDATE SOLUTIONS REFER. NO.

None

CRITICAL ASSUMPTIONS REFER. _NO.

fe) Real-time menu selection will be provided. 103

*  4rr T EY has beern defined for studvy te confirm or complete
definition of thisz preliminary requlremenf.






REFORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

P CREW SUPPORT

R FOUODAATER SYRTEMS

21105 FOoD PREPARATION

CROSS REFERENCE TO RFF PARAGRAPH NoO: C-a4{2.2.10.2. )

Reny { e - AR S

REQUIREMENTS REFER. NO.

= LOG

3
H
1
§
1
1
i
=02 There shall be an ability to hold reheated 1103
tfood at 150 degrees F (5.6 degrees C) plus or!
minus 10 dearees F (5.6 degrees ). !
g
]
]
1
]
1
1

£) hot

~03 Water at 120 degrees F (82,2 dearees
3 d =hall be

and 40 degrees F (4.4 degrees C) col
be provided for food reconstitution.

103

CAMDIDATE SOLUTIONS REFER. NO.

01 Heat foods wsing combination of microwave and | 170

Forced conventional heal .

wire heater to maintain temperature of

]
i
i
':
02 Hold foods in insulated trays with resistance 170
1
1
heated foods and isolated cold foods. i

CRITICAL ASSUMPTIONS REFER. NO.

Nore

b e TSNS e by

cler iy i

e lined For slady Lo ooom B irm oF coms

g e e
Licre of this preliminary pFequiremesr.







REFORT FORMAT 3.1 DESTGN/OPERATIONS REGUIREMENTS

o CREW SUPPORT

21106 FOOD SERVING

CROSS REFEREMCE TO RFP PARAGRAPH NoO - Cma(2.2.10.2.e)

R 1 sen

REQUIREMENTS REFER. NO.

= E{Food smhall be ocerved o G TSR e r e wite§ b
Ervalife copen B sl (i a eernver tewnad aerirer
L BEe ap i o rogravi By omvi e ormen . )

D A Herving uternsils shall be designed to pick

ue bite-size quantities of food and tramsfer
L mouth without spillage. Y&

CANDIDATE SOLUTIONS REFER. NO.

01 Provide individual reusable serving trays i
and uwtensils for each crewmember . i

i

i

CRITICAL ASSUMPTIONS REFER. NO.

Nore

¥ WLIET has been defined For studvy to confirm or complete
definiticon of this preliminar Vorequiremernt.






REPORT FORMAT 3.1 DESTGN/OPERATIONS REQUIREMENMTS

CREW SUPPORT

211 FOOD/WATER SYSTEMS

21107 FOOD ClLEAN-UP

CROSS REFERENCE TGO RFP PARAGRAPH No-: C-4(2.2.10.2.a)

SLRB0n

REQUIREMENTS REFER. NO,

cabrd e Foosd werving coamporier for ofed
3 areeed For e en b want i Fryd

s L EEzin boe chemical andlor Reat Freatoe
mere . )

N2 K{TBD methods for clean up of Food and water
spills and cleaning gallev surfaces shall be
provided., Yk

CANDIDATE SOLUTIONS REFER. NO_

01l Design food serving components for washinag
ard sanitizing veing soap/dete 2t Al wator
Fallonwad by chemical or heat sanitizina.

Q2 Dry and wet wipes should be provided to clean
gal ley surfaces .

356

%2 Vacuum cleaner should be provided to pick-up
dry or wet food debris or spills.

02 Food residue placed in biologically active
trash contalners.

CRITICAL ASSUMPTIONS ‘ REFER. NO.

al foods will be used which roesiglt Ze

ble amounts of spills, debris,

o] Convent
1t prodic
and crumbs.,

0 Dishwasher will be available.

d An CTEsE

: Fefined For study bo confirm or comoplete
definition of

el iminary requilrement.







REF

211

211

CROSS REFERENCE TO RFP PARAGRAPH No- C—a{2.2

PORT FORMAT 3.1 DESIGN/OPERATIONS REGUIREMENTS

CREW SUPPORT

FOOD/AWATER SYSTEMS

08 POTABLE WATER

Revised: D5 S

REGUIREMENTS

s Mo

~03 Cold and ambient water temperatures shall be

e woe Lhs(309 Kg)/man/day .

TR and F

g ted by TERD methods. )+«

4- U d({;‘ gr e
degre
or minus 10 degrees F (21.1 deagrees: 5.6

plus or minus 5 degrees F (4.4

CANDIDATE SOLUTIONS

Mo e

CRI

TICAL ASSUMPTIONS

[

Potable water will be derived from onboard
water recovery system.

For drinking and tood rehvdratinn shall

temperatures For drinking shall be

2.8 degrees C) and 70 degrees plus

2)

153 (p me)

103(p a-5)

103(p 4-~5)

A "TASUE" has beern defined for study to confirm or complete

definition of this preliminary requirement.






REPORT FORMAT 3.1 DESTGN/OPERATIONS REQUIREMERTS

211

CREW SUPPORT

FUOUD/WATER SYSTEMS

21109 GROWTH

CROSE REFERENCE TO RFP PARAGRAPH No: C—al2.2.10.2.e)

Rewvised: ET YA

REQUIREMENTS

Meyes

CANDIDATE SOLUTIONS

NONE

CRITICAL ASSUMPTIONS

0

Food and water will be provided for each HAR
module (redundancy/commonality for growth).

Quantity 1s proportional to number of
Grewmnemnbers .,

CTHSUET has beers s
definition of this prediminary requlremernt.

For spuay fer ool

REFER. NO .

13535

oy oo e e






REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

212

CREW SUPPORT

HOUSEKEEPING

21201 CONTAMINATION

CROGE REFERENCE TO RFP PARAGRAPH No: C—-4(2.2.10.11)

Revised: L0/ 24 /85

REQUIREMENTS REFER. NO.

(Refer to 20103 For other contamination control

reculrements

=]

-2

=04

-0

=07

=0

)

Materials used for exposed interior sur—
faces shall be selected to minimize partic-
nlate contamination.

S00(p

—
o
1]
~~
Rs)

Exposed surfaces shall be designed to pro-
vide for easy periodic routine cleaning.
Crevices & narrow openings which can collect
liguid or particulate matter and cannot be
readily cleaned without special tools shall be
avolded.

Any type of grid or uneven surface shall be 103(p
configured to permit cleaning of all areas

The galley design shall take into account the | 103(p
need to Facilitate clean up of spilled food.
One part of the galley system shall be facili-
tie for cleaning and sanitizing food-related
utensils.

The sleep area shall be designed to enable the!l0O3(p
easy changing of sleep restraints and

assoclated bed linens.

Illumnination shall be adequate for visual 300(p

inspection and cleaning of exposed surfaces.
Subsystems which routinely utilize contalners 300(0p
of liguids and particulate matter shall have
built-in equipment/methods for control and
cleaning of spills.

LO3 (p

Housekeoping tas shall be minimlzed by
providing close-outs for areas which cannot
bhe aco acl by wse of crewmember hand
cleaning. These close-outs will be designed
to prevent accumulation of dirt, debris, and
moisture in the area.

H0)

B-1)



PAGE

-11

—12

-13

.
A
i

-1e

=20

CAND

e
-

Close-out materials shall be compatible with

the adjoining materials and the configuration
ary to make closure. OClose-outs shall

igned to not stick in place through

i rrest, warpage, eto.

Alr flow, in addition to ite primary function
of ventilation and maintaining crew comfort,
will be used for odor control and particulate
matter control.

Means shall be provided to control odors and/
or to remove particulates from a system. All
filters shall be easily accessible for
cleaning and/or replacement . Means shall be
provided to prevent leakage of an entrapped
Liguid from a filter unit during removal .

handling,
by -

Expariments shall provide for
containment, and disposal of
P odue ta

Capability shall be provided to control
bacterial growth, odors and contamimatiorn of
the fecal-urine collection system.

Capability shall be provided for the collec-
tion of debris, particulate matter, and water
from the atmosphere as well as exposed
interior surfaces.

Standards shall be provided for the safe use
of bacteriocides on open suwfaces and otheor
potentlial contaminants inside tl Space
Station.

Bacterial contamination shall be kept to a
mirtimem.

A means shall be provided to monitor and
decrease contaminant levels generated by
cleaning materials.

IDATE SOLUTIONS

Morye

CRIT

ICAL _ASSUMPTIONS

Mone

* A4

21201 - REQUIREMENTS

103(p

103 (p

103(p

300
300(p

300(p

I
|
[}
¢
1
1
]
t
i
1
1
1
!
i
1
i
]
]
[}
1
1
i
i
[}
1
i
t
f
t
t
i
1
I
H
!
!
1
'
|
i
|
I
[}
I
i
1
]
]
[}
1
1
t
)
[}
1
1
1
1
i
1
]
i
|
I
]
b
i
1
1
[
]
¥
]
t
1
i
I
I
i
1
I
|
]
H

REFER.

1E20-

) )
a7

)

A--50))

N
[ SR

i
i
N e

NO .

REFER.

NO .

rr CTSSUE" has beerr definced for study to confirm or complete
definiticon of this preliminary requirement.



REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

212

CREW SWUPPORT

HOUSEKEEPING

21202 CLEANING EQUIPMENT

CROSS REFERENCE TO RFP PARAGRAFPH No: C-4(2.2.10.1

Revised: 10/24/25

REQUIREMENTS

=12

-4

RN

-1

~(7

arnc supplies shall be ac-
ta and usable by the orows.

All hou

sekeeping subsystems shall be designed
to minimize equipment handling and operations.

VA wipe subsvstem shall be provided to
support general housebeeping as well as
personal hvaglene. )#

A means shall be provided for dislodging and
and collecting dirt and debris from equip-
ment and surfaces.

W Sereens, Filbters, andlar oather methods of
capburing liquids and solid particulate
shall be provided at strateglc locations
atices ard equipment which gerer :
> materials. These capture elemernts shalll
silv accessed For replacement or cleaning
without risk of dispersion of trapped

materials.

I

1

:

:

:

*{4 vacuum cleaner with both positive and '
negative ailr pressure for localized or !
specific cleaning shall be provided. The |
vacuum cleaner szhall be nonpropulsive and :
provide accessories For cleaning various :
Filters, crevices and rnaryow operiirngs. )& i
i

:

:

]

]

'

t

'

1

1

[}

1

i

1

1

Provide for one-handed operation of cleaning
ecuipment .

Biocides shall be compatible with ECLSS and
not bhe a health hazard to the crew.

Biocides shall not stain or discolor the
surface being cleaned or the crewmembers
hands.

f)

fi)
[

o

i
B oer
~

300(p
103(p

300

{04,
»L2 L1001

Ny

131(p 4%)
172(p 16)



PAGE 2 21202 — REQUIREMENTS

&

CANDIDATE SOLUTIONS REFER. NO.

03 A representative subsystem might consist of

the following four basic types:

1. Utility drvy wipes- used as toillet tissue
and for compartment and equipment
cleaning.

2. Wet wipes (saturated with germicide)—- used
for personal hyagiene and eating utensil
cleanup.

3. Biocide wipes (non—-woven cotton fiber pads
containing a germicide solution)- used for
bacterial control of the fecal/urine
collection system, the gallev/dining area,
the personal hygliene station, and variouws
equipment surfaces.

4. Tissues- provided for personal hygiene and
amall clean-up tashks,

05 tse replaceable scoreens to collect loose
Ltems, spills, eto.

72(p 1)

0&  The vacuum cleaner should provide stronger 1
300(p 44)

suction than those used on the Skylab and
current Shuttle Orbiter missions.

CRITICAL ASSUMPTIONS REFER. NO.

None

L Y £ has been defined For study fo confirm or comelefe
definition of this preliminary rFequirement.




REPORT FORMAT 3.1 DESIGN/OPERATIONS REGUIREMENTS

2 CREW SUPFORT

P HOUSEKEEP THG

21203 TABKS

CROSS REFERENCE TGO RFP PARAGRAPH Na-: C-302.4);

C-4(2.2.10.

Revised: D8 SR

REQUIREMENTS

winag tasks shall be defined and
A checkld shall ddentify each
taslk, reguired ¢ i ineluding it
locatiorn, and de S pEOceclre The
task shall be cat as to type of task
aric 25 for completion.

~03 A method shall be provided to control and
record the performance of housekeeping tasks
and the manpower allocated to them.

CANDIDATE SOLUTIONS

Mo

CRITICAL ASSUMPTIONS

N e

¥ An T
definition of this preliminary requiremernt.

1k

J0E 0 E-104)

303(p &—-104)

REFER. NO.

Y ohas been defined for study to confirm or complete






REPORT FORMAT 3.1 DESTGN/OPERATIONS REGQUIREMENTS

o CREW SUPPORT

P HOUSEKERE P TG

212204 SCHEDULES

CROSS REFERENCE TO RFP PARAGRAPH No - C-3(2_.4);
Cmai@m 2 10, 1h)

Revised: BN

e created to include all FLOB{p mes
ass s )

CANDIDATE SOLUTIONS REFER. NO.

NOM e

CRITICAL ASSUMPTIONS REFER. _NO.

sk that are necessary, but not obvious,
like cleaning a filter, are dependent on
achedules

¥ An "TESUE" has been defined fFor study to confirm or complete
dJefinition of this preliminary requiremant.






REFPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

CREW SUPPORT

HOUSEKEEPING

21205 CLLOTHES WASHER/DRYER

CROSS REFERENCE TO RFP PARAGRAPH No: C-4(2.2.10.2k)

Revised: 10/24 /55

~(1F

-4

(18

*{The laundry facility shall provide For
cleaning of intravehicular apparel, extra-—
vehricular inner cooling garments, crew

clothing, sleep restraints, towels armd wasbi—

cloths, )*®

The laundry facility shall incorporate fea-
tures to prevent contamination of the cabin
atmosphere .

Eoselection shall be compatible
water reclamaticon. )k

*{Detorge
with £

G

CANDIDATE SOLUTIONS

a1

01

Wash- one or two loads per day

Power— 340 watts AC intermittent, 15 watts
DC intermittent

Volume—- ¢ cubic ft

Water quantity- 110 lbs/wash- room temperature

Water removal- pump to water processing and
management system
Welght— 30 pounds

The washer/drver may operate as Follows:

The machine for clothes washing will operate

in the following manner . The clothes will
placed in a continuously rotating basket .
water jet will spray a 0.1 concentration of
detergent over the clothing for cleansing,
followed by a rinsing spray which contains
bacteriocide. High RMP s will extract the

liguid after each cvecle and the clothes will

be dried by ambient or warm air.

0
M
i
im
ry

R. NO_

132 (0~4~55)

REFER. NO.

les(p 17&)

1w {p 172)

[}
i
]
I
!
]
'
[l
I
]
'
i
1
1
|
1
t
i
t
[}
t
[}
i
¥
t
1
{
i
i
|
I
i
§
]
1
i
1



PAGE 2 21205 ~ REQUIREMENTS

CRITICAL ASSUMPTIONS REFER. NO.

NoOne

oA "TSSUEY has beern defined For study o oconfirm oor complete
definition of this preliminary requlrement .



REPORT FORMAT 3.1 DESTGN/OPERATIONS REQUT

@ CREW SUPPORT

2l HOLIGE K EE P TNG

21206 DISHUASHER

REMENTS

CROSS REFERENCE TO RFP PARAGRAPH No: C—4(2.2.10.2e)

Revised: D25 SR

REGLITREMENTS

SO RS dishashier Sdyver el desion remn i e emon b
S S oy oy L g [P R o o ey geny o gery s - e B R S
sfradd b peng et Fow AL 1] Fil v d e Tt

ared wberosi s in Qg )k

=04 The dishwasher shall be located in the gallev.

-05 The dishwashing facility shall incorporate
features to prevent contamination of the
cabin atmosphere.

-6 Detergent selection shall be compatible with
ECLSS water reclamation proce:s

CANDIDATE SOLUTIONS

0L UWash— one or two loads per day

Fower—- 240 watts AC intermittent, 15 wabts
DC intermittent

Volume- 2 cubic ft

Water Quantity- le lbs/wash

Water Removal- pump to water Rrocessing

system
Weight- 30 pounds

DL Aan avtomatic dishwasher may Function as

Fool Lo : 1 are placed in travs and
@ cabinet where rotating wate
directed on the items. A dete ot
pensed during the wash cvele to o lean
Ltems Reusad water theer direc €
the ltems to remove the detergent. 2 e
Fevse oyvele, warm air 1 blown over the tems
Lo dry them. The wastewater is pumped to tho
water processing and management svstem.

REFER. NO.

)
132(C-4-55)

132(C-4-55)

REFER. NO._

]
!
1
!
t
i
1
i
]
t
¢
t
1
¢
i
i
i
t
Ple(p 170
I

1

i

i

1

}

t

1
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CRITICAL ASSUMPTIONS REFER. NO.

NI

L Y S Ul beeerr Gefined Foro osbugy b oconfirm oor compde e
delinition of R preliminary Fequilremesr



REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

e CREW SUPPORT

213 WASTE/TRASH MANAGEMENT

21301 TRASH GENERATION

CROSS REFERENCE TO RFP PARAGRAPH No: C-4(2.2.10.1h)

Revised: 10/24/85

REGQUIREMENTS REFER.

NO .

Mote: For the purposes of this document, Waste
15 defined as bodily waste and Trash is
defined as all other material to be disposed
of .

(For Waste Management refer to 210.)
(For Trash-Waste Stowage/Storage refer to 10%03.)

-1 *{Adequate provisions shall be made For
trash. )«

-2 *{(Provisions shall be made for amounts, tvpes
& locations of potentially dangerous wastes
trash items. )&

-4 *{Locations of greatest trash generation =hallll03(p
e Jgdentified. )&

—05 #*{TFrash items which required special collec- 300(p

ticom, processing oF storage techniques shall

bhe identified.)*

-
wn
19

-0& Adequate provisions shall be made for waste
management. (Refer to 210)

i ("_l o . -
=

CANDIDATE SOLUTIONS REFER.

25)

=750

25)

NEO) .

300(p
300

0Ol Empirical studies should be performed using
Space Station simulators to estimate types
and amounts of trash expected on Space
Station.

01 If empirical studies are not performed, trash 300

generation should be based on theoretical

studies, past simulator tests, and trash

|
]
]
]
]
1]
t
t
]
t
1
1]
]
]
i
generation on previous manned missions. |
i
i

30)

30)

305, 306



PAG

2 21301 - REQUIREMENTS

m

CRITICAL ASSUMPTIONS REFER. 'NO.

O

Trash items generated on previous manned 300(p 34)
space flights will be representative of those 304 »
expected on Space Station. 30

Arr "TARSUE" has heern defined for studvy to confirm oy complete
dJefinition of this preliminary requiremernt.



REPORT FORMAT 3.1

2 CREW SUPPORT

@13 WASTE / TRASH MANAGEMENT

21302 TRASH COLLECTION

CROSS REFERENCE TO RFP PARAGRAPH No: C-a(2.2.10.1kh)

Rewv ised: G S

REQUIREMENTS

(AlL=o Refer to L0900 Trash-Wasbe Stowaae/ Storaags
=L Provide galleyvy trash collection.

2w (Falley trash collection shall include
methods to manage wet and drv trash. )&

=05 «{Trash contaliners =shall be provided in
private crew quarters and the wardroom. )k

=0 (A minimam of 2 wet and 2 dry trash o storage
locations in each of the habltat modules and
labioratory modules shall be provided. )&

1

ared dirers shall be pro-
viched 1 d Fiors convernient fo worbstsordomns
arcd mubesvstems generatl she arred ek 1o,
Thes twpe of Liners witiiin each receptacle
shall be characteristic of the state and
attributes of the trash generated in that
Area. )k

U P et peceptac e

~06 Trash collection devices shall not interfere
with movement.

and liners shall be de-
g For ircbroducing brash
s 3 e

~(17 *{Trash receptacle
signed with an o
argd witbe s wvsbem For phvsioal ref
oty S

=& Trash receptacles shall be clearly labeled
to indicate the types of trash to be depos-—
ited. ialso see | 30075

=9 Recepltacle liners shall be identified by
Labeling or color coding to insure their
content can be determined when separated from
their receptacles.  (Also see 10303)

=13 Trash collectors shall be desigrned to pre
contamination during introduction of tras

L ucle

DESTGN/OPERATIONS REQUIREMENTS

REFER.

N

o

S00

Ll

12E(p

133 (p

o

103 {m
102 {p

103(p

300{p
103(p
100 (P

300(p

Sé

&)

A

4

135 (p &0, =9)

132(C-4-5C
C~4-55)

)

)

50)




PaGE 2 21302 - REQUIREMENTS

CANDIDATE SOLUTIONS REFER. NO.

Q7 Provide a place to stow trash "external”
the habitable volume of the spacecraftb.

to

07 Provide twn trash compactors {one larage and
are small) plus a backap unit.

07 Design food containers to be of minimal volume]131(p 39)

at time of discard.

07  Provide temporary trash collection sites for 131{p =9)

daily waork collection.
01l Provide bags for Food leftovers and paclaging.
N1 Provide sufficient trash disposal for each

crewmember .

CRITICAL ASSUMPTIONS REFER. NO.

%) Wet biologically active trash will be 102(p &
collected in separate contalners than dry I07(p
inactive trash. 243171 (p 2

O o

)
Sy

¥ An CISSUFT has been defined for study toe confirm or complete
definiticon of this preliminary requlrement.



REPORT FORMAT 3.1 DESTIGN/OPERATIONS REQUIREMENTS

2 CREW SUPPORT

21303 TRASH SORTING

CROSS REFERENCE TO RFP PARAGRAPH No-: C-a(2.2.10.1h)

Revised: D/R5/485

REQUIREMENTS

=1 W Trash shall be separated (nto bicologicallv
active and inactive materials. )«

1

1

1

i

=03 Trash receptacles shall be labeled and/or H
color coded to indicate the types of contained|
trash. (Also see 10303) H

|

(]

(]

CANDIDATE SOLUTIONS REFER. NO.

Norie '

CRITICAL ASSUMPTIONS REFER. NO.

Nore

*  An "ISSUE" has been defined for study to confirm or complete
definition of this preliminaryv requirement.






REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

2 CREW SURPPORT

213 WASTE / TRASH MARNAGEMENT

21304 MICROBIAL STABILIZATION

CROSS REFERENCE TO RFP PARAGRAPH No: C—a(2.2_10.1H)

Revised: WS/ me

REQUIREMENTS REFER. NO.

mee 20107 Cont:
The hakbdtat =
e 1 e Eor acoommoda e
Forasidt . The equipmert recs
stabilization shall be corventiently located. )&

(Al
iy Y

amirat baon/Odor Control)

S i v A anged s
tatridization of
aryv For

T30

Lae{p 352
132{C—-a-50)

'

-2 k{Trash shall be treated to prevent 1t from 132(C~-4-50)

prodqucing gas orF odors. )

Feo sa that any
micra—organism growth oF gases produced
will not impair crew health. )«

oFr processed Lo render it osaf

=~ ALl trash items with the potential For off- 1E2S~-a4-50)

gassing shall be identified.

B2 A{0-4-50)

»»»»» 05 all biologically active trash shall be 3
O3 (E-3)

t
1
H
]
1
[}
i
x
I
i
i
i
~0F #{Riclegically active trash shall be treated 1103(p ©2-3)
‘ i
I
1
l
}
i
1
1
H
!
1
t
stabilized prior to long term storage. i

1
1

CANDIDATE SOLUTIONS REFER. NO.

01 Vacuum desiccation should be used as the 1300(p 54)
primary means of microbial stabilization with [303(p 5-3
liguid germicide sterilization as a contin- P Thrua 5-10)

i

1

]

CErICY .

31 Combine the microbilal stabilization proces |
with the trash compactor. S0
FThrt 27)

CRITICAL ASSUMPTIONS REFER. N0,

Mo

¥ An "ISSUE has been defined For study to confirm or complete
definition of this preliminary requirement.







REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

2 CREW SUPPORT
213 WASTE/ TRASH MAMAGEMENT
21308 WASTE/TRASH TRANSFER

CROSS REFERENCE TO RFP PARAGRAPH No: C—-4(2.2.10.1h)

Revised: P/25/85
REQUIREMENTS REFER. NO.

=02 Handholds, restraints, and aids for locomotion!300{(p 25)
shall be provided for transfer of collected |
waste/ty '

sh items. During transport of harmful !
waste/trash the shielding and routes shall be |
asuch that contamination hazards to personnel '
and provisions are minimal . When possible, i
these materials shall be deactivated before i
transfer. (Also refer to 215, Restraints i
and 214 Mobility Aides) H
]

'

L]

[]

1

-03 Waste/trash containers shall be designed to
preclude rupture.

CANDIDATE SOLUTIONS REFER. NO.
GEM Waste/trash shall be transferred from module P 300(p A1
to module by uwtilizing a combination of direct)e2)
manual handling and automated systems. H
CRITICAL ASSUMPTIONS REFER. NO .

Is) The trash transfer system will combine direct
marmal handling with provisions for automated
trash handling.

¥ An ISSUE" has been defined for studv to confirm or comelete
definition of this preliminarw requirement.






REPO

RT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

CREW SUPPORT

WASTE/TRASH MANAGEMENT

& VOLUME REDUCTION

CROSS REFERENCE TO RFP PARAGRAPH No: C-4(2.2.10.1h)

Revi

sed: /25785

IREMENTS REFER.

REQL)

=]

~0é&

NO .

*{Trash compactors shall be supplied as part
of the standard equipment o the Space
Staticn. They shall be used with all possible
trash to reduce the volume necesxarv for
trash storage. )&

1
]
|
:
:
The trash compactor shall be designed for i
odor control. H
|

:

t

1

1

]

!

:

]

]

Galley trash compaction for wet and dry

trash shall be provided.

Trash containers shall be designed to preclude! 155
rupture during compaction.

Trash generating material shall be designed to!l2E(p
retain minimum volume when discarded and Y102(p
1

compac ted. !

CANDIDATE SOLUTIONS REFER.

Norne

CRIT

ERRY|

3-4-50)

4% )
)

“2)

NO .

ICAL _ASSUMPTIONS REFER.

None

* ol

NQ .

rr CTESUEY has beern defined for study to cornfirm oF comolete
definiticn of this preliminarv requirement.






REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

2 CREW SUPPORT
213 WASTE/ TRASH MANAGEMENT
21307 WASTE/TRASH DISPOSAL

CROSS REFERENCE TO RFP PARAGRAPH No: C~4(2.2.10.1h)

Revised: D25 /05

REQUIREMENTS REFER. NO.

(Alzo refer to 10903 Trash-Waste Stowage/Storage)

-0l A means shall be provided to dispose of
biologically active trash.

131 (p 22)

-2 *{WasteS/trash shall be temporarily stored in

300(p 74)
the logistics module. )&

l
1
1
'
i
!
1
L}
i
1
]
t
1
1
]
I
1
|

CANDIDATE SOLUTIONS REFER. NO.

Mone

_—— e e

CRITICAL ASSUMPTIONS REFER, NO.

None

¥ An "ISSUE" has been defined for study to confirm or complete
definition of this preliminary requirement.






REFPORT FORMAT 3.1 DESTGN/OFPERATTIONS REQUIREMENTS

e CREW SUPPORT

210 WASTE/ TRASH MAMNAGEMENT

2130 A ROWTH

CROGS REFERENCE TO RFP PARAGRAPH No - C-a{2.2.10.1h)

Rewvized: EIR AT

REQUIREMENTS REFER. NO,

SOL K e rpased frash managea provisions ot l
Oer made For sbatioom growif, )

CANDIDATE SOLUTIONS REFER. NO.

0Ol Provide an additiornal trash compactor with
each additional habitat module.

0L Provide additional trash receptacles with

additional HAR and LAR module

CRITICAL ASSUMPTIONS REFER. NGO,

Mo e

¥ An NISSUEY has beern defined for study to confirm or complete
definition of this preliminary requirement.






KREFORT FORMAT 3.1 DESIGN/OPERATIONS REGQUIREMENTS

2 CREW SUPPORT

21401 RESUPPLY REQUIREMENTS

CROSS REFERENCE TO RFP PARAGRAPH No: C-4(2.1.14)

Revised: 10/924/85

REQUIREMENTS REFER. NO.

=02 Provide preventive mailntenance materials and )

sppl fes i

:

~AE S (Provide conmumables and spares fto be P131(vol 1,

comeatible with initial desigrn and resuoply i

capability, and Iin accordance with malntenance)

analvses/reliability estimates/risk i

considerationssonbeard limitations. )*k :

]

i

-06 Provide an easy to use, practical inventory 1131(p &7)
control system. :

:

[}

1

!

3

!

!

172(p 25)
50)

=017 The capability for rapid assessment of
additions, deletions and changes to eguipment
stowage should be provided.

—
S
&
~~
.

CANDIDATE SOLUTIONS REFER. NO.

03 pPerform detailed maintenance analvsis of all i
operational flight hardware to identify !
necessary ORLC s . Perform mission simulations |
to achieve confidence that types & quantities |
of defined ORU’s will satisfy mission i

integrity reguirements. i

H
]
]
1
t
I
1
I
1

02 Perform Logistic Support Analyses (LSA) to
depth necessary to define mat als and
gquantities adequate Tor mission support

bhetween resuppl Yy ooever s,

03 Perform mi
extent nec

ilon analys

ary for

]
1
zimulations to V124(p 3-13)
o in identifi- i

1

]

CRITICAL ASSUMPTIONS REFER. NO.

NOne

®  An "ISSUEY has been defined for study to confirm or complete
definition of this preliminary requiremernt.






REPORT FORMAT 3.1 ) DESIGN/OPERATIONS REQUT

214

CREW SUPPORT

SUPPLY SUPPORT

21402 INVENTORY MANAGEMENT AND CONTROL

CROSS REFERENCE TO RFP PARAGRAPH No: C—-4(2.1.14)

Revised: 10/24/55

REQUIREMENTS

—{41

-2

-3

~07

i
o
iy}

F{Pprovide an efficient and easwv-—to-use
inventary management swvstem (IMS) whickh will
provide status of consumables and current
location reference of anboard resouroes
without crew input. )&

*{Output of inventory data shall be in exact
farmat as used by crew arnd compatible with
realtime uplink for onboard presentatiorn.
anboard and ground inventory data formats
shall be Identical. )«

Information shall be indexed with as many
cross categories as reguired.

software shall be provided for
inventory purposes, among other uses, and
should be prepared and provided in a manner
that can be easily changed to permit tailoring
for unigue cargo or mission characteristics.

"User—-friendly"

Inverntory records shall be structured such
that the performance hizstory of each listed
item can be easily retrieved.

CANDIDATE SOLUTIONS

01

01

Review existing IMS and identify/analvze good
and bad points. Structure Space Station IMS
as amalgamation of best attributes so derived
and to accommodate information both resident
onboard and availlable through aplink from

G o .

Spare parts nomenclature/serial and part
numbers should be easy to read, located where
they can be read both when stowed and when in
e, and showld be located where they will not
be damaged during storage or use.

REMENTS

REFER. NO.

124(p 10-3)
128(p 54)
131 (vol 1,
po2a7)

2l

F131(vol. 1,
P oA4l11)

131(vol. 1,
p 157)

REFER. NO.

172

131¢(vol. 1,
po131)

[}
I
i
i
t
t
i
!
1
t
|
\
1
I
1
i
3
t
|
1
1
i
1
¥

|
i



o2
L

PAGE

Provide distinctive color/pattern coding and
labeling of similar items, i.e., units whose
differences are largely functiornal.

01

Criticality of Space Station equipment in the
operational environment dictates that all
flight units should have an easily traceab
per formance history. (It may not be neces
to input such data onboard.)

le

ary

CRITICAL ASSUMPTIONS

None

# At
definition of this preliminary requilrement.

REFER.

21402 REQUIREMENTS

131(Vol.
p 247)

1,

]
i
i
Il
b
W
|
|
:
1
]

NO .

"ISSUE" haz beern defined for studvy to confirm or complete



REP

w3
el

214

214

CRO

Rewv

ORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

CREW SUPPORT

SUPFLY SUPPORT

14 TRANSPORTATION AND HANDL ING

55 REFERENCE TO RFP PARAGRAPH NoO-: C-3(3.4)

i1sed: DL /05

REQUIREMENTS REFER. NO,

(12

-4

~06

~=07

CAN

le a storage container shall be 131 (vol 1,
fer its contents From one D 2av)

Where poss
tsed to tran
location to another .

131(vol 1,
p 375)

*{Mass configuration, and size of manuallw-
handled items shall be compatible with hatch
size and turning radii as well as handling
capahility of crewmembhers. )%

the resupply vehicle in 0-g. p 375)
Logistics supply items regquiring removal one 310(3~101)
at a time in a programmed sequence shall be

oriented to allow for removal in the el red

1
:
'
|
1
1
1
i
:
Resupply items are to be easily removable from!131(Vol 1,
:
1
1]
t
]
1
i
]
t
SRCUENCe . ;

DIDATE SOLUTIONS REFER. NO.

GEN

GEN

GEN

02

CRI

Provide see-through containers with =imple, 1131 (vol 1,
easy-to-uze, closures for transporting papers 215)
and small items.

31(vol 1,

Provide containers of resupply items with 1
p 375)172

simple-to~release tie—~down devices.

vol 1,

Provide bulk packing of supplies such that
packages can be exchanged with expended ones.

g
.
ot
SN~
#3]
S

Provide detachable containers with handles
for contents that are to be transferred from
one location to another as a group.

T e
84
A
R
-
o<
Z3
—
[
~

-
A
§ s

TICAL _ASSUMPTIONS REFER. NO.

Nom

£

@

A CTESUE" has been defined for study to confirm oy complete
definition of this preliminary requirement.






REPORT FORMAT 3.1 DESIGN/OPERATIONS REGQUIREMENTS

2 CREW SUPPORT

214 SUPPLY SURPPORT

21407 PRESERVATION, PACKING & PACKAGING

CROSBS REFERENCE TO RFP PARAGRAPH NO-: C-3(3.4)

Revised: 926 /05

REQUIREMENTS REFER. NO.

-1 All components subject o removal/replace- V131 (vel 1,
ment, or which otherwise require ready iden— |p %92)
tification by the crew, shall be clearly
labeled.

131(vol 1,
p131)

t
E
H
-02 Spare parts shall be easy to remove from i
package/storage and packages shall be usable !

for stowage of used parts without extensive i
manipulation of packing material . '

i

|

:

t

I

=03 Efficient and convenient means of opening
packages, and for closing/sealing packages,
shall be provided.

131(vol 1,
P 49%9)

CANDIDATE SOLUTIONS REFER. NO.

01 Use labels with same terminology as
documentation, where practical.

02  Provide molded reusable packaging of SPAre

parts. Use as few pieces of packaging material

1
1
]
}
]
1
]
]
i
1
as possible. '
!
1
1

03 Provide crewmembers with pocket knives.

CRITICAL ASSUMPTIONS REFER. NO.

None

A "TESUET has been defined for study to confirm or comp l et
definition of this preliminary requirement.






REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUI

210

CREW SUPPORT

RESTRAINT SYSTEMS

21501 FOOT RESTRAINTS

CROSS REFERENCE TO RFP PARAGRAPH No: C-4(2.2.10.

Revised: 10/24/25

REQUIREMENTS

=01

-2

-3

~{14

=05

~-07

S 1=

=

=10

~=11

=12

Restraints shall be tgned For 0-a posture
compatability. raint design shall
minimize or eliminate muscular tension and not
require conscious effort to remain
constrained.

*{linique foot restraint designs shall be
minimized and standardized desigrn shall be
maximized. )k

Comfort of the restraint system shall allow
for a-hour uninterrupted use.

Foot restraints shall not interfere with move-
ments whern not in use.

Foot restraints shall facilitate ingress and
egress without the use of hands at the
restraint. Handholds or adaptable structure
shall be available at all positions to aid
ingress and egress.

Foot restraints shall be easily repairable
and/or replaceable.

Any portion of the restraint worn on the foot
shall be as lightweight as possible.

The Foot restraint shall be positive & firmly
hold the wuser in the desired position.

The foot restraint shall be capable of being
engaged & dizsengaged easily & guickly.

The foot restraint shall permit the user to
change his position during use in order to

allow full advantage to be taken of the 0-g
envelope of operations.

A portable form of the foot restraint shall
be available for installation at various

REMENTS

1g)

REFER. NO.

105{p %)
113

132(C—4—4%9)

132(C~a4-49)

ey

L el

113

113

1L

o

i

113

112

Ea



PAGE 2 21501 - REQUIREMENTS

temporary work sites within the Space Station.

=13 Foot restralnts shall be adinstable to permit
the specified crewmember range to perform
manipulative tasks at chest level.

-
9
]

i
]

=14 Tt foot restraints are used to stabilize P 132(0C~4-52)
the crew while bathing, they shall be d
compatible with bare feet. '

CANDIDATE SOLUTIONS REFER. NO.

Norme

CRITICAL ASSUMPTIONS R R NO.

None

*  4n "ISSUEY has been defined for study to confirm or complete
definition of this preliminary requirement.



REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

2 CREW SUPPORT

215 RESTRAINT SYSTEMS
21502 BODY RESTRAINTS

CROSS REFERENCE TO RFP PARAGRAPH No: C-a4(2.2.10.19)

Revised: 10/24/035

REGUIREMENTS REFER. NO.

111{p 34,3

-1 Exposed eauipment shall be designed to with-
stand the forces & impacts i by rew-
membars using 1t as a body

-02 The restraint/work surface relationship shall [1111(p 35,4)
be designed to accommodate the natural 0-g
body position to minimize muscle tension &

fatigue.

ot
[
[
—
0
s
il
[
-
o0
~

~03 Three point restraints shall be provided for
tasks requiring precision stability.

~-04 Specific restraint alds shall be provided for 1132(C-4-5%0),

tasks which must be performed in the crouched

POs1Tion.

=15 #{A positive versatile body restraint swstem
shall be provided for crewmember use thyough -
out the space station. The svstem shall be
fully adjustable, permit a full range of
operations about the attachment pointi{s), and
permit free use of both hands & upper torso
for manipulative tasks.)#®

=06 The body restraint system shall be capable of [132(C-4-50)

on—orbit cleaning and repair.

=37 All restraints shall accommodate the Full
range of anthropometric requirements.

CANDIDATE SOLUTIONS _ REFER. NO.
None

[}
i
]
i
1
1
)
'
i
i



PAGE 2 21502 ~ REQUIREMENTS

CRITICAL ASSUMPTIONS REFER. NO.

Nome

¥ooAn "TESUET has been defined for study to confirm ooy complete
Jefinition of this preliminary requilrement.




REPORT

P

215

CREW SUPPORT

RESTRAINT SYSTEMS

21503 EQUIPMENT RESTRAINTS

FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

CROS3 REFERENCE TO RFP PARAGRAPH No: C-4(2.2.10.19)

Revised: o/ 0E /05

REQUIREMENTS

~1

=02

~(1F

=&

—7

=10

Fauipment restraints shall not conceal hard-
ware identification marks on stowed equipment .

Book/checklist use alds and restraints shall
be designed into all workstations: locations
shall consider lighting regquirements, facing
angles print size/eve distance, and relaxed
0-g body position.

*{A standard cable management technique =hall
be provided to restrain extension cables
throughout the station.)#*

Drawers & cabinets shall be equipped with
siitable restraints to allow access, removal
and restowage of eguipment.

Stowage areas shall be compartmented to aid in
the control of equipment during stowage and
removal .

*{The capability for temporary restraint af
equipment shall be available near stowage
areas & throughout the Space Station. )«

All workstations associated with windows for
operators & scientific research 1@ll have
provisions for the following items where
dictated by the requirements analvsis: mounted
voice tape recorder, event timer, means to
mount cameras, means to secure handheld
cameras, small light, method to secure paper &
checklists, writing station, body restraints,
display & keyboard, maps, moving map display
with an optical device to view the flight
path, orbital maps to identify future flight
paths, method of measuring angles & the
horizon, control of adjacent lightirng, easily
deploved hood or curtain to block interior
light. :

REFER. NO.




PAGE 2 21503 - REQUIREMENTS

CANDIDATE SOLUTIONS REFER. NO.
None |

CRITICAL ASSUMPTIONS REFER. NO .
Norne

¥ An "ISSUE" has been defined for study to confirm or complete

definition of this preliminary requirement.



REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

2 CREW SUPPORT
215 RESTRAINT SYSTEMS

21504 SLEEP RESTRAINTS

CROSS REFERENCE TO RFP PARAGRAPH No: C-4(2.2.10.19)

Revised: S/B0/55

REQUIREMENTS REFER. NO.

OE{p 1F

-2 Standardized sleep restraint design shall be 1
107 (p 26

Provided.

.
¢
1]
XN

=03 Sleep restraints shall include provisions to
prevent head nod during sleep.

~04 Sleep restraint design shall eliminate ex— 102(p 1&)
cessive or unevenly distributed trapped air.

-05 Sleep restraints shall be designed to 103(p 19)

facilitate ingress/egress.

—
Ui
i

~0& One sleep restraint shall be provided for
each crewmember .

CANDIDATE SOLUTIONS REFER. NO.

GEN Sleep restraints shall be easily stowable,
transportable, and cleanable on-orbit.

following: a) Adjustable, flexible restraint
straps, b) Arm slits, ¢) Adiustable removable

]

I

H

]

2 A sleep restraint should incorporate the 1
]

:

pillows, and d) Adjiustable thermal protection. |

CRITICAL ASSUMPTIONS REFER. NoO.

None

¥ooan "LESUET has been defined for study to confirm or comelete
definition of this preliminary requirement.






REPORT FORMAT

3.1

2 CREW SUPRORT

RESTRAIMT SYLHTEMS

21505 PORTABLE RESTRAINTS

REFERENCE TO RFP PARAGRAFH No: C-a(2.2

CROSS

Revised: /26 /0N

REQUIREMENTS

=D w0 oo Eakr e adjustabile crew pestraint
shall be providcded that will Facill
membern posi tioning & stabhiliz i
potential work oF off-dutv wites. )

Space Station structure shall be designed to
accept portable restraints.

-

Portable handholds shall be designed to
provide an indication or cue to inform the
user that the bhandhold 1s positively locked
in position.

=03

CANDIDATE SOLUTIONS

None

CRITICAL _ASSUMPTIONS

Nore

X A ST Rras beerr defined for o study o
AdeFiniticon of this preliminary requiremernt

cornfirm o

DESIGN/OPERATIONS REGUIREMENTS

2.10.19)

REFER. NO.

LI (e )
0,

2 app
~1-34)

132(0C-4-47)

160, 155,
132(C~4,
2.2.10.19)

REFER. NO.

REFER. NO

o e e






REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

2 CREW SUPPORT

215 RESTRAINT SYSTEMS

2150€ HANDROL DS

CROSS REFERENCE TO RFP PARAGRAPH NoO: C-4(2.2.10.19)

Revised: D26/ 05

REQUIREMENTS REFER. NO.

~01 Ttems that require moving shall have built-in !} 132(C-4-45)
handles and/or structural or mechanical parts |
suitable for gripping in compliance with
anthropometric criteria.

~02 Handholds/hand rails shall be strategically 132(C-4-50)

located.
=03 Handholds shall be clearly visible under all

conditiorns of illumination.
2.2.10.1c)

CANDIDATE SOLUTIONS REFER. NO.

02 E.g. at workstations, hatches, etc.

CRITICAL ASSUMPTIONS REFER. NO.

Nome

¥ Anp “ISSUEY has been defined for study to confirm o complete
definition of this preliminary requirement.






REPORT FORMAT 5.1 DESIGN/OPERATIONS REQUIREMENTS

ey CREW SUFPRORT

2lé MOBILITY AIDS

21601 IMSTALLED EQUIPMENT

CROSS REFERENCE TO RFP PARAGRAPH No: C-a4{2.2.10.1g)

Revised: O 85

REQUIREMENTS

=1L Tnstalled items that reguire moving shall have

sthructural or mechanical parts suitable Tor
gripping in compliance with anthropometric
Criteria.

-02 Structural components that may not double as
mobility aids shall be identified.

~d K{A crew translation aid shall be prowvided

for efficient handling of equipment & =mall
parts quiring tramslation. )

CANDIDATE SOLUTIONS

0l Built-in or portable handles could be used.

CRITICAL ASSUMPTIONS

Naoare

o A CTESHE has beernn defined fForo ostoady to o confirm o oor oomo et

definition of this preliminary reguilrement.,

REFER. NO.

REFER. NGO,

REFER. _NO.







REPORT FORMAT 3.1 DESTIGN/OPERATIONS

2 CREW SUPPORT

216 MOBILITY AIDS

21602 PORTABLE GEAR

2

o

CROSS REFERENCE TO RFP PARAGRAPH No: C~-a(

Revised:

REQUIREMENTS

that
or

~(J1 Portable items

Mave structural

mechanical parts

criteria.

-3

~(4

=ize and turning radii. )«

CANDIDATE SOLUTIONS

0l Bullt—-in or

CRITICAL ASSUMPTIONS

NGre

¥ An "ISSUET has been defined for study to confirm or

requlre movement shall
sl bable
For gripping in compliance with anthropometric

Provide design features such as installation/
handling devices on portable gear as needed.
*{Dimensions and handling characteristics of
resupply items to bhe handled by the flight
crew must be designed to accommodate hatch

portable handles could be used.

REQUIREMENTS

L2.10.19)

REFER. NO.

1L32(C~4-
o

el -

50,

2.10.1.g.1

(C—-4-45)

REFER. NO.

REFER. NO.

come e te

gefiniticon of this preliminary requlroment.






REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

e CREW SUPPORT

217 COMMUNTOCAT TONS

21701 SYSTEMS

CROSS REFERENCE TO RFP PARAGRAPH No: C-4(2.2.6)

Revised: DLR6/E5

REQUIREMENTS REFER. NO.

=01 Provisions shall be made for voice comnunica- [ 1531(p 427)
tion between all points in the Space Station,

and between EVA & IVA crewmemberss.

-02 Auditory feedback within the communication 131(p 427)

system shall be avoided.
~04 As a design goal, where headsets are required, !131(p 427)
they shall be wireless, comfortable, and
convenlient.
=05 Crewmembers shall receive information 131(p 3%1)
the need for monitoring the reception

~0e ALL communication systems shall indicate 131{p 391)

operating status, recelve or transmit.

=7 Communication system shall not be inter-
locking so that one switch can interfere with
the whole system.
~0&8 Sufficient signal intensity and background 131(p 391)
contrast shall be provided to ensure clear
communication.
~0%? Provide an automatic video means of presentingll131(p 423)
the following, including but not limited to:
system diagrams, maintenance (tyvpe, guantity,
storage location), procedures, diagrams/
schematics, uplink of graphic data) training
programs, skill maintenance (simulation of
dynamic procedures), educational programs,
news, sports, and first ron movies.

—10 Provide a means of recording and editing 131{p 423

visual information.

-11 Provide hard copy capability. 131 (p 423)

=12 Communication eguipment installations shall be!lS55

modular and reconfigurable.



PAGE 2 21701 - REQUIREMENTS

controlled to enable direct voice COMMUN LA~

]

t

—~13 Noise level within the Space Station shall be V131(p a27)

]

]
tion at normal speech Fanges ., :

CANDIDATE SOLUTIONS REFER. NO.
01 Provide portable two-way radio in addition 1131 (p 427)
to fixed base intercom. i
:
02 Provide a means of isolating speaker output 1131 (p 427)
from microphones . :
]
]
0&  Provide illuminated annunciation of transmit/ |
receive status of cummunication system chan-— H
nels. :
]
]
10 Provide a video tape recorder capabhle of V131 p 423)
recording at rapid rates and compatible with |
on-board playback equipment. Provide video i
tape editing equipment. i
CRITICAL ASSUMPTIONS REFER. NO.
None

¥ An "ISSUE" has been defined for study to confirm or complete
definition of this preliminary requirement.



REPORT FORMAT 3.1

CREW SUPPORT

217 COMMUNTCATIONS
21702 LOCATIONS

CROSS REFEREMNMCE TO RFP PARAGRAFPH No.: C

Revised: D26/ EE

REQUIREMENTS

=01 Space Station personnel shall be able to

communicate with each other from any
within the Space Station complex.

CANDIDATE SOLUTIONS

01 Provide a two—-way intercom system

CRITICAL ASSUMPTIONS

N e

¥ A "ISSUE" has been defined for study

DESIGN/OPERATIONS REQUIREMENTS

—4{2.2_ &)

REFER. NO.

131 {p 392)
location |
]
#

REFER. NO.

131 (p 392

REFER. NO.

to confirm oF complete

definition of this preliminary requirement.



e’



REPORT FORMAT 3.1

CREW SUPPORT

COMMUNMICATIONS

21703 FUNCTIONAL TYPES

CROSS REFERENCE TO RFP PARAGRAPH No: C-a4(2.2.6)

Revised: HARE S5

=02

~(35

-0,

—-07

-0

Commercial color TV and CCTV shall be avall-
alnle .

The C&T design shall provide for crewmembers
to communicate privately with the ground. This
private communications link shall include both
andio and video data.

Provide secure communication between Space
Station personnel and ground control.

Provide auwdio and visual communications for
crew to have reagular contact with family and
Friernds.

Provide a means of receiving visual infor-
mation at remote work/repair sites.

Provide a microphone with good voice pichkup
at 12 inches awav.

Space 3tation personnel shall have access to
an area that enables private viewing for
personal communications.

Space Station personnel shall be able to view
television broadoasts as a group.

CANDIDATE SOLUTIONS

GizN

Gk

Provide portable "ORT".

Provide helmet mounted microphone in
accordance with requirement.

DESTGN/OPERATIONS REQUIREMENTS

REFER. NO.

1TE2 {0434

132(C-4~39)

131(p 431)

131(p 431)

131(p 415)

131(p 415)

131(p 415)

REFER. NO.

GEN Provide video conferencing capabilities in
crew quar tera,

[}
i
t
1
1
]
i
!

131(p 415)

131 (p 415



PAGE 2 21703 - REQUIREMENTS

CRITICAL ASSUMPTIONS REFER. NO.

Norie

¥ A CISSUET Ras beern defined For study bo confirm or complote
deFinition of this preliminar Vvorequirement .



REFORT FORMAT 3.1 DEGIGN/OPERATIONS REGUIREMENTS

ey CREW SUPPORT

217 COMMUMT AT TORS

21705 RECORDKEEPING

CROBS REFERENCE TO RFF PARAGRAPH No: Ca (2.2 &)

Revised: B

REQUIREMENTS REFER. NO.

0L The &1 design shall provide the capab il Ly Pl i
o record voloe and/or andio.

w2 The C&T uystom shall provide storage and
raetrieval of TV and CCTV.

152 (C-4-354)

~03 Gpace Station personnel shall be able to
record ground to space information transmis-—
sion for later use.

131 (p 431)

CANDIDATE SOLUTIONS REFER. NO,

RO e

CRITICAL ASSUMPTIONS REFER. NO.

Nore

¥ A "ISSUEY has beern defined For study te confirm or complete
definition of this preliminary requirement.






REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

o CREW SUPPORT

a2 l7 COMMUNTIOCATIONS

2170 NONNORMAL COMMUNICATIONS

CROSS REFERENCE TO RFP PARAGRAPH No: C—-a({2.2.6)

Revised: 10/24 /35

REQUIREMENTS REFER. NO.

=1 Provisions shall be made for a contingency LA (-4 -35)
command and telemetry link to the ground from |
the Space Station and Space Platforms. i
i
1]
-2 Provisions shall be made for visual communi-  1132(0-4-34)
cations between IVA and EVA crewmembers. d
i
i
H

CANDIDATE SOLUTIONS REFER. NO.

02 Provide virtual windows from IVA workstation
oy EVA work aresas.

CRITICAL ASSUMPTIONS REFER. NO.

None

o An "ISSUE" has beern defined for study to confirm oy complete
definition of this preliminary requirement.






REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

2 CREW SUPPORT

21201 PROCEDURES VERIFICATION

CROSS REFERENCE TO RFP PARAGRAPH No: C~4(2.1.12)

Revised: D/ R/ 85

REQUIREMENTS REFER. NO.

=1 Guality As V1ER{Ca-2m)
traality i
3S5P are defined in 85F reference document, i
"Product Assurance Reaguirements for the Space |
Station Program”", (J=2400001). H
i
§
1
]
1

L armoe
wance program reqguirements for the

02 On-0Orbit Procedures Verification 313
The crew shall be the primary method for veri-
fication of the correct completion of on-orbit)
marial procedures, & shall provide a secondary)
mathod for verifyving procedures completed
autonomously .

CANDIDATE SOLUTIONS REFER. NO.

Morne !

CRITICAL ASSUMPTIONS REFER. NO.

Norne

® A "ISSUEY has been defined for studv to confirm or complete
definition of this preliminary requirement.






REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

2 CREW SUPPORT

21 QUALTITY ASSURANCE

211202 CONDITION VERIFICATION

CROSS REFERENCE TO RFP PARAGRAPH No-: C-4(2.1.12)

Revised: B/ RE/ 85

REGUIREMENTS REFER. NO.

----- 0l The crew shall be assigned the responsibility
T ure that specific critical character-—
istics of systems, subsystems, and components
are maintained or obtained. This may be in
conjunction with Space Station system
assembly, maintenance, repair, and operations;
or it may be required for user support
operations.

~02 Verification of controls on processes such
as welding, soldering, or bonding shall be the
responsibility of the crewmember performing
the process.

~U3 A routine approach to the maintoenancs of tho

aquality of software that can be modified by
crew action shall be developed & implemented.

CANDIDATE SOLUTIONS REFER. NO.

Norie i

CRITICAL ASSUMPTIONS REFER. NO.

None

0 An TIESUET has beern defined for studvy te confirm or complete
definition of this preliminary requirement.






REPORT FORMAT 3.1

“a
.

CREW SUPPORT

GLIALLTTY  AGSURANCE

03 CONTROL.

CROBES REFERENCE TO RFP PARAGRAPH No: C-a{2.1.1

Reviszed: D/ RE /a5

REQUIREMENTS

022

-3

(e}

= b Jed o visually displa
the status the tegrity of ocritical
equipment encleosures, fluid line conmections
eloctrical /electronic connections, and
mechanical fasteners.

A moans

Flammable materials exposed to the ambient
atmosphere of the Space Station habitable
volumes shall be separated to prevent flame
propagation paths. Similarly, separation of
flammable materials from potential ignition
sources 1s reguired to the maximum extent
pomsible.

The mears to readily and accourately verify the

control of loose parts shall be provided in
the design and in operational documentation.

CANDIDATE SOLUTIONS

GEN

GEN

{3k N

0

Provide attachable tags or decals, bend tabs
etc., to mark parts to indicate that parts
are discrepant.

Provide eguipment and procedures to verify
Fluid connections.

Frovide the capability to initiate laminar
flow control of vapor migration at hatchways
whetre free personnel transfer capability and
contral of atmosphere migration are required
simualtaneously .

@l

Provide equipment enclosure integrity se
and Titting bora sty ipes, or similar
e ground Faciliti , modified For 0-g/
closmed environment applications.

Develop a method or methods of providing a
vizual display of the integrity of equipment

-y
&

T

k]

)

cdevices

DESIGN/OPERATIONS REQUIREMENTS

REFER. NO.

=

el -

132

1

(C-4,
11.3¢)

REFER. NO.

L
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enclosures similar to eguipment integrity i
seals used in ground test or operational '
facilities. i
f
I

02 Develop a method or methods of providing a PELE
visual display ot the integrity of fluid and
electrical connectors, and mechanical ;
fasteners, similar to torque stripes used in
ground facilities. '

1
1

04 Provide 0-g handling caddies/storage volumes (313
such that the absence of loose parts is i
readily detectable by visual inspection. !

[}
'

04  Avold requirement for potentially loose parts 1313
that are too small to be handled or seen i
readily and 51 L. i

I
1

Ger Conslder finishes Por o parts or hools that VLA
are readily visible against normal spacecraft )
interior backarounds. H

]
[}

04 Provide detailled tool/piece part account- 1313
ability checklists in operational procedures. |

CRITICAL ASSUMPTIONS REFER. NO.

None

£ Ay VM Iasge brevers Ao fined For o stuadv to confFirm oo romplete
e Finibiore of thic preliminary pesgulrement .




REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

2 CREW SUPPORT

@21 GQUALTTY ASSURANCE

21204 EQUIPMENT CALLIBRATION/CERTIFICATION

CROSS REFERENCE TO RFP PARAGRAPH No: C-a(2.1.12)

Revised: D/ RE S RG

REQUIREMENTS REFER. NO.

=001 The capability shall be provided for onboard
calibration of eguipment requiring high
ACCUEACY .

!
i
]
1
i
i
-02 An onboard metrology system shall be estab— g
lished, documented, and maintained to ensure !
that measurement standards and equipment used |

to calibrate onboard operational or user i
devices are adequate to achieve the accuracy |
reaguired by controlling specifications. i

H

[

CANDIDATE SOLUTIONS REFER. NG

More H
]
1
[}
1

CRITICAL ASSUMPTIONS REFER. NO.

None

¥ An UISSUE" has been defined for study to confirm or complete
definition of this preliminary requirement.






REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

@ CREW SUPPORT

21 QUALTTY ASSURANCE

213205 ANOMALY INVESTIGATION, ANALYSIS & EVALUATION

CROSS REFERENCE TO RFP PARAGRAPH No- C-a4(2.1.12)

Revised: D/Re /a5

REGUIREMENTS REFER. NO.

Al
(4. 15.101)

D RS rware proble bre Trrcluced
irr the Space Station

ard corrective action swvstem. )E

H
i
|
1
t
]
I
I
)
[}
'
t
i
i
1
i
1
i

CANDIDATE SOLUTIONS REFER. NO.

More

CRITICAL ASSUMPTIONS REFER. NO.

Norne

*  an “"ISSUE" haz been defined for study to confirm or complete
definition of this preliminary reguirement.






REPORT FORMAT 3.1 DESIGN/OFPERATIONS REQUIREMENTS

o CREW SUPPORT

218 RUALTTY ASSURANCE

21506 REFPORTING AND RECORDING

CROSS REFERENCE TO RFP PARAGRAPH Mo - C—a(2.1.12)

Revised: EVWA-Y =1

REQUIREMENTS REFER. NO.

313

x-l

O RIS qual i by assurance Fepor g arnd Fecordiong
watem will be developed which provides the

» ility toe maintain cognizance of the
Quality characteristics of specific Space
Station svstems or hardware and sof tware
elements, and to verify the gerneral level of
quality of the total Space Station svstem.
The requirements for submittal of quality
reparts and records by the flight crew during
acrbital operations is TRD. )&

=03 #*{Quality survevs will be performed at 313
periaodic intervals to provide an overall
sratus report o Space Station ooerations and
fralod babii li by conditicrns. A checkiist will be
developed to record the condibtions observed
including general housekeeping, diselavs and
controls, decals and cue cards, RO e
configuration maintenarnce subsvstem status,
workstations, general weayr etc. S e
frequercy is TRD. )«

1
§
I
1
i
i
i
'
1
!
)
L}
i
]
1
'
:
1
i
|
¥
§
¥
[}
]
]
)
1
i
t
i
1
i
[}
1
]
t
1
t
|
1

CANDIDATE SOLUTIONS REFER. NO.

None

CRITICAL ASSUMPTIONS REFER. NGO,

Nore

¥ Ay “ISSUE" has beern defined fFor study to confirm or complete
definition of this preliminar MoOFEeqULrement.






REPORT FORMAT 3.1 DESTGN/OPERATIONS REQUIREMENTS

2 CREW SUPPORT

@l sl I TY  ASSURANCE

213207 DETECTION, ISOLATION, AND IDENTIFICATION

CROSS REFERENCE TO RFP PARAGRAPH No: C-a4(2.1.12)

Rewvised: DL2e SRS

REQUIREMENTS REFER. _NOQ_

1.3

e wha bl bee pronwdched to detoct, Faoloalel B
arred ddertifv the ; Pocat dowr of & podnd
Lmakiage 1r Bl pressare membrane of
frabri tabdle volumes, )#

1
1
H
)
ek :
]
t

CANDIDATE SOLUTIONS REFER. NO.

None '

CRITICAL ASSUMPTIONS REFER. NO.

Moy

A I has beern defined For study to confirm oy complete
definition of this preliminary requiremernt.







REFORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

2 CREW SUPPORT

21 CLOTHING
21701 IV CLOTHING (UNDERWEAR AND OUTERWEAR)
CROSS REFERENCE TO RFP PARAGRAPH No: C—4(2.2.10.21)
Revised: lo/2a/05
REQUIREMENTS REFER. NO_
=1 Glothing shall be provided for exclusive use  1103{(p &
of each crewmember . i1),104
P{p 51)
i
i
~03 Clothing shall be capable of being donned/ 1103(p &—-1)
doffed by a crewmember, unassisted in 0-9. 1126 (p 31)
|
]
-04 *{Materialz shall be compatible with clearning/)103(p &—1)
washing methods. )& 1104 (p 51)
]
t
~085 «{Suitable tvpes of closuresadjustments i1 33( &~1)
accommodating body measurement changes 1104(p 51)
shall be provided in clothing Jdesigrn. )« |
1
]
SR T ln{h1nq shall be desianed to allow P1I03{p A1)
it ouse of commodes/urinals and allow 104(p 51)
unru~1r1(r~d mobility. i
]
1]
~07 Clothing shall provide thermal comfort. 1104(p 51)
1110(p 20-23)
]
i
—-0& All crew clothing will be government 1132(C-4-51)
furnished equipment. '
§
'
-11 Clothing for each crewmember shall be 1359
identified. ]
i
1
-12 Common clothing sty les shall be utilized V104 (p 51)
for male and fFemale crewmembers Lo greatest 103 (p &1
extent possible. i
1
!
~15 Clothing design shall incorporate sufficient  1110(p 94-29)
stowage Teatures for needed small 1tems. 104 51)
|
1
=l& *{lothing for harardows operaticns shall be 1124(p 31)
proavided. ) !
—_ i
=12 Footwear shall be compatible with the F104{p 51)
restraint system. i
]
1
=1% Gloves shall be provided in different welghts 103(p &-



PAGE 2 21901 ~ REQUIREMENTS

and materials to accommodate efficient use
recgiiirements.

CANDIDATE SOLUTIONS REFER. NO. e
GEN Use absorbent, air permeable fabric such as i
cotton. i
]
]
GEN Provide shorts/panties; t-shirt/bra; socks i
as designated by personal preference. i
]
]
GEN Provide thermal underwear if requested. '
i
1
GEN Clothing guantities per crewmember should D R
e a function of garment maintenance . i
1
i
GEN Provide "mualti—-wse” garmernits. V104ap E-2)
1
1
05 Use fasterners with ease of operation such as
slide fasteners, hook/pile, snaps. l
1
}
03 Use slide fasteners for major garment entries, |
such as jacket and trouser openings. '
]
t
07 Provide thermal adiustability with multiple 1103(CH. &)
garment system. 1110(p 20)
1104
]
1
10 Supply some or all clothing from off-the shelf!103(CH &) -
sources or allow personal clothing. 1104(p 51)
I
1
11 Use colored permanent tag svystem Ffor personal !
clothing identification during mission. H
]
]
13 Provide a choice of colors and styles for 1104{p 51)
visual variety and personal preference. 1110(p 52)
1]
]
15 Incorporate pockets sized for books, tools, H
pencils, etc. i
]
1
160 Provide disposable protective overgarments for ! 103(p &-3)
hazardous operations. i
]
1
1% Modify footwear to incorporate a foot 1103 (p &-2)
restraint inter Face . i
CRITICAL ASSUMPTIONS REFER. NGO
0 Clothing will be sized to accommodate 5% 132 (C~4-47)
Oriental female - 95%% American male popila-
tions adiusted for 30 vear growth trends
from the baselne estimate vear 1985

extrapolated to the vear 2000.

0 Clothing will provide: function; comfort:
bodily protection; allowance for physio-
logical changes.



PAGE 3 21501 - REQUIREMENTS

0 Supply clothing in sufficient gquantities
for a 90-day mission. These quantities
being dependent upon wuse of TRD laundry
systemn and/or TBD resupply mission
aystem, and/or 20-day inventory system.

*  An "ISSUEY has been defined for studv to confirm oF complete
definition of this preliminary requirement.






REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

2 CREW SUPPORT

21 CLOTHING

21903 GROWTH

CROSS REFERENCE TO RFP PARAGRAPH No: C—-a(2.2.10.24)

Revised: G RE /BN

REQUIREMENTS REFER. NO.

More

i
i
i
1
1
!

CANDIDATE SOLUTIONS REFER. NO.

Nore

CRITICAL ASSUMPTIONS REFER. NO_

() Provisions of clothing will increase
proportionally as size of mission crew
GrOWs .

€ An "ISSUE" has been defined for studv to confirm or complete
definition of this preliminary requirement.






REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

2 CREW SUPPORT

220 VIBRATION
22001 VIBRATION CONTROL.

CROSS REFERENMCE TO RFP PARAGRAPH No-: C—4(ak)

Revised: ETAS\ =R

REQUIREMENTS REFER. NO.

~L #(Station and equipment vibration limits shall i 130(p 27)
e defined and imposed o oall equipment 2%
irnstallations. )&

CANDIDATE SOLUTIONS REFER. NO.

Mare

CRITICAL ASSUMPTIONS REFER. NO.

None

¥ A "ISSUE" has been defined for study to confirm or complete
definition of this preliminary requiremernt.






REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

3 CREW ACTIVITIES

Sl CREW THRATNING

30101 TRAINING METHODS

CRI REFERENCE TO RFP PARAGRAPH No-: C-3(2.5)

Reawv ised: S e

REQUIREMENTS REFER. NO.

=06 Extonasive prefliabt tratning capabil ity shall
e limited to oritical = om functions with |
emphie soon parbt-task trainming. Infreguent :

]

t

]

]

) 1~
and low criticality task training capability
shall be conducted on a minimal basis on the
ground, supplemented by on-orbit refresher

1
1
lessons, and on-the—-job training using g
|
1
I

onboard trailning capabilities.

CANDIDATE SOLUTIONS REFER. NO.

Moy

CRITICAL ASSUMPTIONS REFER. NOQ.

") Preftlight ground training will include part-
task trainers and full team simualation.

0 Pay load uniaue training shall be provided by LR,
fhe customer . a. 5.1

o Ay CTESUEY has beern defined For study to confivm or comolete
e iriticn of #his oreliminary requirement.







REFPORT FORMAT 3.1

3 CREW ACTIVITIES

S0L CREW TRATINING

0102 TRAINING DEVICES AND MEDIA

CROSS REFERENCE TO RFP PARAGRAPH No: C~3(2.5);

Rewvised: DS S

REQUIREMENTS

cFE Lot arnd
frefionr -

el Efye

ek L ST Py
e b b trainn i, Fmarnaged via
i cemou Fer &l ced ctrue tiorn archS o

cfdier btechrnical by advarnced learning aids. )

e | e

foe o g

arnd cost-effective
training

-5 *{Provide for efficient
pre—flioht training and on-orbit

and =kill retenticrm. )k

and video
and orn the

Crew interfaces, computer, audio,
for training onboard
ground shall be compatible.

. (:) f"v

CANMDIDATE SOLUTIONS

Mo e

CRITICAL ASSUMPTIONS

0 Payload unigue training will be provided by

the customer .

fraes beorn defined For study to
af this wreliminary requiremert .

# Ay U TEr
e ired £0 o

cornFiem

DESTGN/OPERATIONS REQUIREMEMTS

C—-a{2.2.5_3d)

REFER. NO.

REFER. NO.

REFER.

o

comp e he






REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

3 CREW ACTIVITIES

01 CREW THATNING
30103 TRAINING LOCATION

CROSS REFERENCE TO RFP PARAGRAPH No: C-3(2.5)

Revised: e S

REQUIREMENTS REFER. NO.

)3 aining whall be desianed o aoptimice! 132(0~5-11,d
@, provide conducive envivronmsnt,

commornality with graound

Criloar ot
Crew Lnter
and establis
Lraining.

§
!
i
i
]
i
I
J
[}
'
i
I
)
1
I
I

CANDIDATE SOLUTIONS REFER. NG,

Mone

CRITICAL ASSUMPTIONS

0 Pay load unigue training will be provided by
the customer .

WY fras beern defined For o siudy Fo o confirm or complotbo
Fiore of this pred iminary reoudremernt .

A Ar
e e







REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

3 CREW ACTIVITIES

S0L CREW THATNING

30105 TRAINING FOR ORGANIZATIOMAL EFFECTIVENESS

CROSS REFERENCE TO RFP PARAGRAPH No-: C—3(2.5)

Revised: 930

REQUIREMENTS REFER. NO.

= The around and Fliaht crews shall have diver e
Eroblem resolution Lrairning. |

I

t

CANDIDATE SOLUTIONS REFER. NO.

NQres

CRITICAL ASSUMPTIONS REFER. __NOQ.

Morye

¥ 4y CTESIHE has beern defined for study to o confirm or complete
definition of this preliminary requirement.






REPORT FORMAT 3.1 DESTGN/OPERATIONS REQUIREMENTS

CREW ACTIVITIES

S0 CREW THR&TNIMNG

30107 SPACE STATION GROWTH

CROSS REFERENCE TO RFP PARAGRAPH No: C~-3(2.1)

Revized: GRS

REQUIREMENTS REFER. NO.

Hore

CANDIDATE SOLUTIONS REFER. NG,

Mg

CRITICAL ASSUMPTIONS REFER. NO.

0 The arowth of the Space Station from a crew 133
of @ix to a orew of etabtesen Will not inbeo-
duce desian concept chandges or operat ion
requirements which impact the nature of the
training program needs.

frass beeerr defined For situdy Bo oconffrm or ooun el
cdefinition of this prelimingre peoqgulrement.







REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

3 DREW ACTIVITIES

S0 MATNTAIMABTLITY
20301 ACCESSIBILITY

CROSS REFERENCE TO RFP PARAGRAPH No: C(3.6.4);0-5(3.2)

Revised: D/ B0/ 05

REQUIREMENTS REFER. NO.

sipent of subsystem souipment shall not
recuir the removal or di anection of obher
aubasysben equipment nor shall replacement of
art equuipment module reguire the removal or
disconnection of other equipment modules.

-2 Subsystems equipment shall be removable or re-
placeable by using installation handling de-
vices & standardized onboard tool kits.

317

Lae

5]

Z10(p 3-23)

-0% The Lnterconnecting plumbing & wire/cabie
access shall have suiltable attachment length &
mounting characteristics to facilitate re-
moval freplacement .

0 AR changecut shall be performed wiihout
shoat dower of crdtical svstems, )#

-5 Saprvice points for fluld systems, including
those for filling, draining, purging or
bleeding, shall be in accessible locations.

=17 The containment of electrical cables, fluid
lines & other subsvstem components within
travs and/or behind protective shields shall
rnot preclude identification of components by
decals, labels, color coding & other appropri-
St AT,

0y wAall walls, bulbkheads, hatches, & seals where
integrity is required to maintain pre s
catiomn shall be accessible Foro frspection,
malrternarce o repalr bne o shirt-sleewved orew-
menmber s o FMU s ted crewmember s, )k

- Where mechanical Fluld connectors
guired, sufficient olearance for acc are
visibility shall be provided to allow for the
installation of new connectors if damage
OCCLIE S

"



=mibility to equipment attaching hardware,
2ctrical cormectors, electrical breakers/

,» and plumbing shall be provided in all
“edas, without the need to functionally
monnect the ORU. Provisions shall be
safely stabilizing removed ORUs which
raemain fuanctionally connected, while R R
gained into the ORY or behind itgs inetalled
location.

mecde

-11 No connector shall be lockwired.

1
A el

not preclude aco to

avionioc bays.

Stowage shall
componeent or

shall be in cable

harness & fluid lines
for ready

Wire
trays GRS

drawers & cabinets shall be
izt where possible to provide o 2 af  ace
and panels should be designed to be examined

from different angles.

L4 Fold out/pul b-out

Fluid & gas connector shall be located and
confiaured so they can be inspected, and so
that leakage i=s obvious.

aceessibility
language

-1 Provision shall exist for crew
to antomated functions via bhigh—-order
& andit trails.

wbral b e

COMmEOren e Ll

a bav .

=17 Har dmour ted FIcy Mmoo

arne deep in

The instrumentation stem in each Space
Station module shall be capable of detecting
& ilsolating faillures to the ORU level w/n
requiring the removal of assemblies or compo
nents for the affected system.

—-20 Panel, console & rack mounted components with

top or bottom mounted electrical
shall have slack cable lengths
Loor cutfficient for removal
W arter the compornent has bheen
2 : From Lts i alled location unle
adequate internal access is provided for
visibility & manual manipulation.

bhack, side,
connectors
(maintenans

of

s N AR
At

1 be s imd
“tation.

roemovab e
ofF the

All

[

whioh

[y

L e
allow

-] kvl

=22 Subsystems equipment supporting ECLS for safe
IVA environment shall be acce sible, removable

and repairable by an FMU-suited crewmember .

-

301

30 REQUIREMENTS

124(C~I-153,
#35)
L2ai{0-T-13),
o)
L7ai-T-157,
sy
124(C-1-13),
#7)

124
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CANDIDATE SOLUTIONS

REFER. NO.

More

CRITICAL ASSUMPTIONS

REFER. NGO,

NOre

0 A "ISSUE" has beern Jdefined Ffor o study Eo confirm or complete
definiticon of this preliminary requlrement.







REPORT FORMAT 3.1 DESTGN/OPERATIONS REQUIREMENTS

3 CREW AUCTIVITIES

ST MATNTAINABILITY

30302 COMMONALLTY

3.6.4);0-53(3.2)

-

CROSS REFERENCE TO RFP PARAGRAPH No: C{

Rev i sed - ey A

REQUIREMENTS REFER. NO.

=111 The orbital reolaceable hardware (ORUs) skhall e
of an-arbilt replacement .

ey dlesigrned For
signed or inteqrated

The hardware shall be des
Loy wese common type fas . COMMOrT Con-
nectors, and common tools, and to use the same
packaging as appropriate. In addition, all
connections shall be desigrned & labeled to
preclude improper mating.

=0z ORUs shall be standardized where feasible. 32elp 27)

-03 Standardized maintenance tool kits and main- 124
tenance aids shall be developed.

(W The same typoe Foastaner s vl L 320

strenagth) shall be used o app i ca-

fion H:ruughﬁut the ond item of UWH!DmiWM

124{C~-T~15),
B3¢

Qe Parts that can be installed in more than one
way will be clearly marked to indicate proper
installation position.

124(C~-T~16&,
#50)

~(Q7 Wherever practical, svstems shall be designed
such that repair can be accomplished by re-
moval/replacement of subsystems or compornents.

321

leder(jlzr1llﬁrl.in“
: (lll

=& There shall be commonalilty/s
tegratbion of hardware/soft
mochiles .

=% Utilize standard parts & Ltems where possible.

=10 Provide For eguipment racks where individoal
cards & A nhlie can be chanaged out without
atffecting obher eguipment .

~11 Genaric repailyr capabilities shall be
developed.



PAGE 2

CANDIDATE SOLUTIONS

is recommended that where svystems are du-
tmmmnndl1ty be maintained up to at
« syatem level throughout the
eru commen procedures and
~edcing training requirements.

GEN Tt
pllrdlud

It is recommended that standard commercial
instruments and tools be used, or
use in the onboard workshop. This eguipment
should include a zstandard interface that

parmits it to be controlled & monitored by a

computer

GEN

CRITICAL ASSUMPTIONS

N e

defined for =tude
preliminary requirement.

PSS has beer

of thiis

# A
Jofimltion

REQUIREMENTS

30302 -

REFER. NO.

SRac e

adapted for

feo confirm o

Fl2a(Cc-I-14a,

=D 7

i

H

1

i

i

V124(C-T~14,

H20)

]

i

:

]

4

H

]

REFER. NO._
comer e fe



REPORT FORMAT 3.1

3 CREW ACTIVITIES

SE MATNTATIMABTILITY

30303 MATINTAINABILITY HARDWARE CHARACTERISTI

DESTGM/OPERATIONS REQUIREMENTS

cs

CROSS REFERENCE TO RFP PARAGRAPH No: C{3.6.4);0-3(3.2)

Rerw ized: 5/ 30 /55

REQUIREMENTS

----- OL A1l conmectors shall be designed o prevent
alove and hand damage and to csupport gripping
P Ly emen b,

-02 Wire harnesses shall be easily ldentitied.

-3 Bolts & screws used for installation of com-
pornents, covers & panels shall have a head
configuration which reguires force only in the
plane of rotation for installation or removal.
slotted head, Phillips head, Hi-torgue etc.,
configurations shall be avoided. NOTE:
Preforred are as Follows: 1) Hex head or 12
point external wrenching with interrnal
wrenching {(allen-head) capacity, 21 Internal
wronching {allen~head) only.

-4 Panel, console and rack mounted components w/
back,side, top or bottom mounted electrical
connectors shall have slack cable lengths
(maintenance loops) sufficient for removal of
the connectors after the component has been
extracted from its installed location unless
adequate internal access is provided for
visibility and marned manipulation.

~0F Cable/Connectors shall meet the followina
ey emen
- mate & demate mechanisms shall provide
positive connection feedback and/or visuwal
feedb:
PO LTS

tools shall be reguired For

w shall be coded to prevent 1n-
correct mating

- connectors shall incorporate alignment
ProvLELOnS

----- connectors and cable runs shall be secured
by a clamp and/or tie-wrapped every 18"

- cables shall be restrained away from ORU

REFER. NO
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installation route.

~& Attachment Memas ahall
permit convenlent equipme

s tnstal
~andardilzed on
interconnecting plumbing
shall have suitable attac
mounting characteristics
moval and replacement.

----- (O Minimize fasteners retain
= Cam action or aguick 21
- Locate componenlts So st
Loads (do not rapend o
multiple high tolorance
ot Loads )
‘‘‘‘‘ Uze captive fasteners
»»»» Temporary launch-load f
removed for on-orbit op
be clearly identified.

i

=09 Hardware shall have guide
ease of mating.

~10 Hardware shall be designe
can be performed with min
maintenance eguipment .

11 Use 1) pluag-in type insta
mour b i techniogues, 2) g
electrical & plumbing oo

12 Handling devices shall be
extent possible in order
trusions.

=13 The capacities shall be p
components requiring bear
replacement. .

~14 The need for soldering op
minimized for repair, rem
Cecpneemls )y

=15 Painting and/or coatinas
affect removal or install

CANDIDATE SOLUTIONS

ed captive Tast
wed al len—head

{3k

y P e
with re
froal b,

GEN Make maximum use of wing

be standardized to
nt oreconfiguration.

lation/handl trng de-
board tool kits. The
& wire or cable runs
hment, length, and
to facilitate re-—

ing compoanen ba
ease where Lhle
FLCTIr e carv i boost
omponents reauiring
Fastornars o carry

asberner s may bho
eration. These shall

pins to facilitate

d =0 that maintenance
imum use of tools &

Llations and
wick disconmeo
nectors.

tsed to bhe max Lo

to eliminate pro—

lainly marked on
ing/lubricant

erations shall be
aoval, replacement oy

not adversly
of fasterners.

NS Where possi
serews & hexagon

nats & pilp pins.

30303 — REQUIREMENTS

132

124

#4A5)

]
#3)

26

REFER.

124(C-I-1¢,

310(p 3-7%)

L2401 1e)

2ALC-T 105,

l24(C-1-13,

NO .

P2ATC-T-13,

Pl

P #a4)
H

1

1

P124a(C
V#4)

—"
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GEM Minimize mechanical fluild connectlons. 124

1224

ive coaling for caomponents
' where possible.

GFNM The wuse of
should bhe ase

GERN Use pin sl & density in conmectors Lo miri-

=
mize bent pins.

i

CRITICAL ASSUMPTIONS REFER. NO.

NoOrie

oy defined for study o confirm or comoelete
preliminary requirement.

¥ Ay UISSUE" has
defimition of this






REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUI

3 CREW ACTIVITIES

303 MAINTAINABTILITY

30304 TESTABILITY/DIAGNOSTICS

CROSS REFERENCE TO RFP PARAGRAPH No: C(3.3.4);C~-

Revised: 10/24/755

REGQUIREMENTS

..... 0Ol Fault detection/fault isolation shall be down
to the ORU level.

-2 Provisions shall be available for onboard
mainternance to be accomplished at the problem
location or at some designated maintenarnce
location.

=03 Equipment enabling maintenance to the required
levels and simple diagnosis (e.q., multimeter,
etc.) of circuitry, repair of hardware or
replacement of elements shall be provided
at the designated maintenance location.

~04 Avionics boxes or syvstems shall incorporate
fault isolation down to the card level.

‘‘‘‘‘ Oe Where built-in instrumentation cannot be pro-
vided for isolation & diagrnostic functions,
portable test equipment shall be provided for
fault isolation to the replaceable componernt
level. Portable test aids shall be provided
for bench check and failure analysis.

-07 Provisions shall be included for inspection &
assessment of the condition of Space Station
systems on a scheduled basis. Capabilities
shall be provided for onboard mal function
izolation with out reguiring removal of the
assembly or comporent from the svystem.

~03 Test plugs at or near maintenance locations
shall be provided.

~0% Individual subsystems in the Space Station
shall provide for fault isolation & subs Lem
checkout. Onboard checkout shall be automated
& fault i=zolation & subsystem checkout will be
performed in flight with ground assistance if
required.

REMENTS

a(2.1.%)

REFER. NO.
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PAGE 2

=11
capability to
af functional
this capability shall
at a functional path
with fault isolation. Time-critical
affecting crew safety or system
be promptly annunicated.

discrepancies.
enable failure
level in

CANDIDATE SOLUTIONS

GEN
systems so that their operational
be verified w/o removal of ORUs.

GEN Onboard ORUs will perform checkout,

toring, warning and fault isolation

consistent with the on-orbit

approach .

CRITICAL ASSUMPTIONS

None

¥ An "ISSUE" has been defined for study

Utilize redundant functiomal paths or
status

Subsystem desion shall include a built-in
facilitate detection & reporting)
At a minimum, i
detection|
flight along
erverts
survival

ik~

mor -
to
malntenance

to

30304 -

test | 12¢

shall

REQUIREMENTS

REFER. NO.

can

[}
N
w

level

REFER.

317(p 2-17)

NO .

carrfirm oy

dJefinition af this preliminary requlirement.

complete



REPORT FORMAT 3.1

3 CREW ACTIVITIES

RN MATNTATNARTL.ITY

30305 ORU DEFINITION/CONFIGURATION

CROSS REFERENCE TO RFP PARAGRAPH No: C-4(2.1.9);C

Renwiwed: 11/4/05

[

LR I

DESIGN/OPERATIONS REGUTREMENTS

REQUIREMENTS REFER.

.40

N,

=11 Critical ORUes "Fall opera-

tiomal’ and

=02 All critical life limilted components/sub-
aystens shall be designed to allow on-orbit
iLnspection.

-4 ORU design reguirements:
1) full crew anthropometric range access
2) tool swept vol. utilization, 3) changeout
access & swept vol. ernvelope, 4) tool insert &
engagaement 5) wvisual access with & w/o
Mead/body e v, &) i1llumination patnis) to
work wite, 7) irstal lation/ integrat on
] : jevices access &
stowags, ) connector/cable management &
postitioning, 10) motion of appendages & crew
locations Acoe , 11} large item t ¢
translation/transport and crew access/se
12) access around or throwugh structure and
adiacent items, 13) visuwal access to guides,
rails, alianment aids, etc., 14) access to
fasteners, hold-down/release devices, clamps,
etc., 15) access to umbilicals, e.g9., over-
rides, demate/remate features

~-01% Sharp edges on ORUW’s shall be avoided.

=0 ALL hardware which reguires routine replace-
mernts (air filters, sorbent cartbridges, etc.)
shall be ORUs.

-(17

wraric e smhyal l
Al the GRL

e provided with
interface.

=& ORU crew alignment alds shall be provided
(e.q., center matching pla s, ramp guides,
cone standoff mounts, corner guides).

ey

304

s

uaa(p

[ e

[

i



PAGE

—10

~-14

o 1 r‘,l

=21

-3

P ]
2t

CAND

<
&

ORUs shall incorporate provisions for a
handle located as close to the center of mass
& possible. If center of mass positioning

not feasible, provide for two handles.

Replacement of an ORU
moval of other ORUs to

Systems & subsystems shall be as functionally,
mechanically, electrically & electronically
independent as practical to facilitate main-
tenance .

Critical svstems shall be capable of under-—
going maintenance w/o the interruption of
critical services & shall be "fail safe’ whi i les
being maintained.

Conmector & cable runs shall be secured by g
clamp and/or tios wrapped avery 15 [nclhes
(alh.7 omd .

When gloved handed ORU repair is reguired the

following dimensions shall be observed- at
=t 2" (20.3 cm) high, no more than 19"

(423 cm) deep and 10.5" (26.7 cm) widcle .

shall be desigrned to control spillage &
release of qases.

ORL des

sign shall be compatible with logistics

Fecl it emante

: labeled and keved For (Y
identification, i allation and removal .

Fauipment with high duty cycles shall be
maintained as an ORU.

ORU fasteners, connectors, & bonding tech-
niques shall be standardized in order to miri-—
mize tool regquirements & crew requirements &
crew training.

Where possible, compornents of a subsvstem that
are predicted to have similar mean time
between fallures (MIRF <) chall be gt ontped
into one ORLU.

IDATE SOLUTIONS

tab N

GEN

ORUs may be turther divided into modolar Ll s
that can be isolated & replaced at the Space
Station central workshop area.

ORUs may be either inside or outside of the
station.

i
I
i
i
I
!
[}
i
i
i
1
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i
[}
i
1
1
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1
i
I
1
i
i
i
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{
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PaGlE 3 30

GEN Avold maintenance reguirements which involve

GEN The number of varied ORL sirzes & shape

CRITICAL_ ASSUMPTIONS

I
[}
more than removal/replacement of ORUs. H
I
1
1
!

ko 1ol
e minimized. g

)

Q

305 - REQUIREMENTS

REFER. NO.

Designed such that maintenance does not
introduce hazardous or destructive conditions.

Designed to provide adeguate clearance &
accessibility to facilitate maintenance.

Ar
Jefinition of this preliminaryv recquirement.

TSSUE" Ras beern defined for studvy o confivm or

comeleto






REPORT FORMAT 3.1

CREW ACTIVITIES

MAINTAINMABTLITY

30304 MAINMTAINMABILITY AIDS

DESIGN/OPERATICONS REQUIREMENTS

CROSS REFERENCE TO RFP PARAGRAPH No: C(3.6.4):C-4(2.1.9)

Revised: G/ 26 s

REQUIREMENTS

REFER.

NO .

pnl-

e adivstabbe and portab
Tacilitate one-hand operatic

arrgl shall

Tactile feel or sound and/or light indicators
shall be designed in equipment for positive
alianment .

Labels/Checkouts: 1) hardware labels shall
wtilize futura demibold or egquivalent, 2)
hazards instruction labeling shall be located
very nedar dtem & not obscured, 3) labels
shall be located in a consistent manner
throughout the station, 4) decal labels
be mechanically bonded to non-removabh e
g f

shall

AT 1

Hiah contrast color coding shall be ased to

asupplement labeling to facilitate identifica-
tiorn.

Liaghting shall be provided for the Following
means & manner: 1) portable, 2) emergency, 3)
photographic, 4) experiment (a) reduce glare
on work surface, (b)) i1llumination of enclosed
repair areas, (¢) provisions for egress,
translation illum. {(d) work for maintenance
shouwld be between 108 & 323 lumens/misag) (10~
A0 Foot candles), (o) portable Diabhting needs
Pevshraints.

Remote mainternance aids shall be used in darn-—-
geros areas, hard to reach areas & as & time
reduction & safety means TFor i

O wer b osurFace, whebher Fixed or oeaside
wrectalbibe, wtall be provided 1 Che work ares
SImal EACOQUUE FCCE tor the work surface :
A o otwer crewmemt 1+ i
f: W R T ace Gre f f

desmiagn of Ehe work osurface verd 1 dnelude &
means of restraining both large & small parts,




There shall be & pro-
to grovrnd the wor b
) R

s, and equipment.
siowr o capaby b
s For crew safetv.

aliognment aitds shall be provided whers

during TVA &
Wworkstations
shall be

devices

flile for crew se

through portable
This system
relevant media

A
EVA operations
shall be provided.

fliaht data

complemented by as

appropriate.

shall be provided to bring
exterrnally located ORU™ =
area to conduct

=11 A capability

internally or
aatlr Lzed work

mailntenance .

into

1o, starndarad and
recpiiredd b

Act vl ies
e proviced.
kept to

Aporopr Late documen tat

fallzed best aoguipmenl,
suppor booperations & maintonance
for hardware and software shall
Specialized eguipment shall be
Mmirtimum.

&

*{Design of equipment & systems requiring

scheduled maintenarnce shall minimize the

quency & Jduration of crew involvemernt b

minimizing requirement of aids, tools and

maintenance equipments wvia used quick Jdiscor-

et electrical & plumbing conmectors, ouilok-
! : o loiey=3e movrrtirng Pt

p )
Fn fepaaer Pasberuer oo, &

fre-

rt I; f__;:‘..l,l_v e ’} i

shal l

Lo se

fryes

SLren

provided at each maintenance
tools & equipment.

A MEeAryE
lLacation

A computerized system shall be set up for
tracking operating time & alerting the crew
whern preventive maintenance 1s reqguired.

Maintainability aids shall be desigrned in

accordance to MSIS.

CANDIDATE SOLUTIONS

& wimple
betwoen
SN

Dorews have found on short

stationary object
two hanad mabi ity
shoe hrold.

GEN tegholds:
tasks gripping a
Feet or legs gave
Folmes ssuper ior o

Freauerntly
the Space

that laraer, less
alc e stored on
sur face,

s peconmanded
zed mainternance
Station external

GEN

1.

4 .

footprint:
Over e ey

alianment provide:
aligrment plrs;

For wvisgal
2 guide
davice.

3.

30306 REQUIREMENTS
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FAaGE 3 30306 — REQUIREMENTS

CRITICAL ASSUMPTIONS REFER. NO.

& eqguipment
wbial mairn-

o Panels, cable
rE will be
TErTarncs @y oo

A CTESUET he s defined Ffor study fo confirm or comede e

definition of this preliminary requirement.







REP

Lo

5035

303

CRO

Rev

RECG)

ORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

CREW ACTIVITIES

MATNTAIMABILITY

07 CREW SKILLS

S% REFERENCE TO RFP PARAGRAPH No: C{3.6.3);C-a(2.1.9)

ized: 10/24/05

UIREMENTS REFER. NO.

=01

-2

-13

= (14

=5

Limited maintonance procedures shall be ime
posed on the crew.

modify, add, or delete software within the
operating system shall be provided consistent
with standard operational safeguards to
prevent 1mpact to station operations.

i

t

1

I
The capability for the crew or the ground to 1132

'3 o

'

]

1

The crew shall be the primary method for 132(0C~4~54)
accomplishing scheduled, unscheduled & con-

tingency malntenance.

ashall be stored onboard to be wused when
Fegquired.

Typical routine servicing tasks shall reguire
skills to perform: 1) @
instrument exc h ange or upgr ade N 3 ) cors=sumat les
resupply, 4) ORU replacement.

152(0-a~-12,
2.1.2.4)

embly & checkout, 2

\
1
|
[}
i
I
1
{
\
In=fliaht maintenance & training information 1124
1
1
]
]
1
1
i
1
]
1
]
[
i

CANDIDATE SOLUTIONS REFER. NO.

04

CRI

Options include magnetic tape, disk, etc.

N

E 3

TICAL ASSUMPTIONS REFER. _NO.

A "ISSUE" has been defined for study to confirm or complete
definition of this preliminary requirement.






REPORT FORMAT 3.1 ’ DESIGN/OPERATIONS REQUIREMENTS

3 CREW ACTIVITIES

313 MATNTSIMABTLITY

30308 GROWTH

CROSS REFERENCE TGO RFP PARAGRAPH No: C-a(2_1.%)

Revised: G TR

REQUIREMENTS REFER. NO.

132 (0mad-47 )

=] Crew Faard ;o eguiomernt . and softwars shall
e desianed bo support recont iourabion,
arowth,  and update.

1
1
i
i
i
]
!
!

=02 Test programs in software shall be designed tol 132{(F-1-67)
incorporate growth.

CANDIDATE SOLUTIONS REFER. NO.

Moy

CRITICAL ASSUMPTIONS REFER. NOQ.

Mo

e "TSSLEY has been defined For o study bto confirm ooy complete
definition of this prelimirnasy requl rement
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REPORT FORMAT 3.1 DESTGN/OPERATIONS REQUIREMENTS

= CREW ACTIVITIES

S MATNTEMAMCE

30402 SCHEDULLED MAINTENANCE TABKS

CROSS REFERENCE TO RFP PARAGRAFPH No: F(13.4.1);13.4.2 (p F~

Resw Lmed : Q07 /a5

REQUIREMENTS REFER. NO.

PamEm @

i
i
1
1

-1 Malntenance Plans/Mainternancs Planning data
chall contain information which defines FV o oand
IV individial ceoutired, Uime o perTorm
the scheduled maintenance tasks and the
Frequerncy ol tasks.

-03% The On—orbit Maintenance Plan shall address
routine and preventive maintenance .

132 (DR-0Q7,
pp 13.4,
F=1=-2%9)

I
1
1
i
I
i
i
i
]
i
L]
t
I
|

CANDIDATE SOLUTIONS REFER. NC.

IS eTaE :

CRITICAL ASSUMPTIONS REFER. _NO.

MNOE

LI YORR £

definition of this prelimirnary requiremerl.

129}

SUET has been defined for stugy to confirm or complebe






REFORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

3 CREW ACTIVITIES

A4 MATNTENANCE

304035 UNSCHEDULED MAINTENANCE TASKS

GCROGS REFERENCE TO RFP PARAGRAPH No: 15.4.2 (Sec~F), 13.4.2 (p F-1-2%)

Rewvised: S/ B0

REQUIREMENTS REFER. NO.

=31 Maintenarnce Plars and FLanning daba shal VoAl
cooary bacd wnformation which defines predicted
Tod indivicual to S, time Lo poertorm
ardd the freoguency of tasks log.

132 (DR-07,
pp 13.4,
p F-1-29)

=03 The On-0Orbit Mainternance Plan shall address
unscheduled maintenance.

CANDIDATE SOLUTIONS REFER. NO.

0L A log of all maintenance activities shall be
matntained, identitying eauipment. oroblem,
action takern, total timse bto pertorm bhe
action, and pe 1(x) performing the action,
wilth epace for special comment.

CRITICAL ASSUMPTIONS REFER. NO.

Nore

¥ oA CTESHE has bheen defined Forosbudy ben cowrfirm oo v o b
Jefinition of this preliminary requirement.
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REPORT FORMAT 3.1 ) DESTGEN/OPERATIONS REQUIREMENTS

CREW ACTIVITIES

L

S04 M THTENANCE

304104 TECHNICAL DOCUMENTATION

CROSS REFERENCE TO RFP PARAGRAFH No:

Revised: w37 S

REGQUIREMENTS

=11 A plan shall be developed for Inbeogratad

Jtstic Support are
documentation For ope

-2 Technical documentation shall comply with

following requirements:
a. o OMD (Operations & Maintenance
should be reduced to bare
o OMD showld be looked at from
point to streamline
& 'F(C?W W(f)r”(:jf" % Do
marty 11 lustr
clal

m

implify

(&)
)
0
¢ Tderntify ¢ .
o Tdentify special ways tools
v Tdentify optimal orientations
o Shall be easy to

- ‘/

irnetuding ©
“ations and mainte

carty to works

echnic

Document)

tials.

resh view-

tasks

rreed to be wased

tation

o Mumber main steps in the proceduare

o Highlight re-cycle/restart poin
procedure .
bh. Assembly & start-up documentation
separate from routine maintenance
. Technical documentation shall be
LEage redulrement .

CANDIDATE SOLUTIONS

Mo e

CRITICAL ASSUMPTIONS

NoOme

+

i preliminary requ

defined For stuch

te within a

shall be
information
tailored to

. o £
Y.L L Ses

Y, 3.6.3 (p C-19)

REFER. NO.

REFER. NO.

REFER. _NO.

tor confirm oF complete
Fremer .






REPORT FORMAT 3.1 DESTGN/OPERATTIONS REQUIREMENTS
) CREW ACTIVITIES
RNy MATHTENAMCE

30405 CUSTOMER SCHEDULED MAINTENANCE TASKS

CROSS REFERENCE TO RFP FPARAGRAPH No: 2.3 (SecC, p O-1-1%9)

Rexv ised : PSR IEn

REGUTIREMENTS REFER. NO.

Tord D 402 A

a0

-1 Service & repalr Lashks may res
woheditled maintenance . Sohedi ] :
or service shall be coordinated with bhe
pay |l oad customer .

-03 Space Station design shall facilitate
scheduled maintenance and servicing of
payloads.

CANDIDATE SOLUTIONS : REFER. NO.

Mor e

CRITICAL ASSUMPTIONS REFER. _NO.

More

F Ap CTASUFY has bheern defined For o study o confirm o or compd e
gefinition of this preliminary requlrement.







REFORT FORMAT 3.1

CREW ACTIVITIES

Mo TNTERNOMCE

30406 CUSTOMER UNSCHEDULED MATIMTENAMCE

REFERENCE TO RFP PARAGRAPH No: 4.2.3

CROSS

Reass i seaed = DT S

REQUIREMENTS

ReIIE

T o
¢ el

Saepvlioe & rovan
Fingernc
ok Lem
creow role
time line

1] ropair tasshes may
oo bhern a problem s de
detined & the © Station
repalr procechir el e
ity shall be defined.

thes

shall be
in the
for re

-3 Space Station desian shall facilitate

nnscheduled maintenance servicing of pavloads.

CANDIDATE SOLUTIONS

MNinpyes

CRITICAL ASSUMPTIONS

Mone

# o ri

i
FEsrp R p e [

Y ofre
o

fifr g

TASKS

(Sec-C, p

cewcE R m o

DESTGN/OPERATTIONSG REQUIREMENTS

REFER. NO.

REFER. NO.

REFER. NO.

+
h

e e

C—-1—-1%)

i

fi






REPORT FORMAT 3.1 DESIGN/OPERATIONS REGUIREMENMTS

3 GREW ACTIVITIES

S04 MATNTEMANCE

04007 CUSTOMER TECHMICAL DOCUMENTATION

CROSS REFERENCE TO RFP PARAGRAPH No:  3.6.73 (Sec G-1%)

Ry Lo - 7 S

REGLIIREMENTS REFER. NO.

onne . Dok ical docuamentation shall bae
aol Tor operations & madr-

S RN N

sl

developed to be
Cenance aclbivities.

]
t
1
1
1
i
'
----- 02 Payloads reguiring mailnternance or servicing tlRalp 47,
shall be provided documentation standards by ipp 4.1)
the Space Station program. :
i
|
]
1

CANDIDATE SOLUTIONS REFER. NO_

Mearyes

CRITICAL ASSUMPTIONS REFER. NQ.

Plosryes

defined For stuch fo cornEirm or comelebe

L L Imirar e el remer i,

fifydo






REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

3 CREW ACTIVITIES

305 SUPFORT EQUIPMENT

30501 FUNCTIONAL/LIMITATION

CROSS REFERENCE TO RFP PARAGRAPH No: 3.6.3 (Sec C~19)

Revised: 10/24/85

REGQUIREMENTS REFER. NO .

.
et

Lo incorporate the
ified in MSIS.

=01l Eguipmenlt shall be designe
functiconal limitations

3D w{Sufficient tools and support equipment =halllilla{p 33)
bhe provided onbeoard to perform all planned

malintenance tasks. )k

-4 Tools shall be designed for one handed opera-
tions.

-5 Power tools shall be considered for repetitive

)
1
|
1
i
i
1
t
]
i
[}
i
3
i
[}
[}
]
1
1
1
manal tashks. !

CANDIDATE SOLUTIONS REFER. NO.

GEN Recommended are the following guildelines For Z10
equipment designs: Strength measurements,
body motion, reach envelopes.

1
b
§
[}
1
1

GEN Design studies should be implemented to 116(p 34)
develop a useful tool transport and retention

device.

0l

GEN The following tools should be considered as 114(p 35)
support equipment: hacksaw, hand or power
drill, whetstone, metal shears, crimper/
cutter, soldering iron, crimpers, soldering
gur, rubber mallet, leak detector, emery

cloth, oil and polishing cloth.

02 Ooff-the-shelf type hand tools may be adequate.

CRITICAL ASSUMPTIONS REFER. NO.

Norie

o An UISSLE" has beernn dgefined for study to confirm or complete
dJefinition of this preliminary requiremert.






REFPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

308

CRO

CREW AUTIVITIES

SUPFORT EQUIPMENT

£ COMMONALITY/STANDARDIZATION

S35 REFERENCE TO RFP PARAGRAPH No - 3.6.3 (Sec

Revised: DR

REQ

UIREMENTS

{34

=15

CAN

sinale handles shall be designed For Foiaht s
Lo hand operations.

Slze & tvpe of attaching hardware & Fastener
head configurations shall be standardized
throughout the vehicle to limit the rumber &
kind of tools reqgquired to perform maintenance.
Consideration shall be given to use of stan-
dard tools & the prospective onboard tool
complement in selecting attaching hardware &

C{(Minimize the number of Jifferernt & =pecial
¢ Fegn e For o omade Beriane e 3ok

LNt N

Throw anals for ratcheting tools shall be at
Least 90 degrees and shall allow operation for
right or left handed crewmemnbers.

DIDATE SOLUTIONS

GEN
a)

k)

CRI

Common tool & socket hex size:

recommended tool socket/screw head engagement
i 0.3 inch (.34& cm).

a min. 1.0 inch~diameter (2.5%4 cm) socket
clearance should be provided around fasteners
& drive hex heads.

TICAL ASSUMPTIONS

Mey

e

Are U IE Y e beee
defimition of fhis

preliminary Fequlremerni.

C1%)

REFER. NO.

31L0¢{p 3121

REFER. NO.

310

REFER. NO.

ory et ined For o study to oeontir

moor coned e b






REPORT FORMAT 3.1 DESIGN/OPERATIONSG REGUIREMENTS

3 CREW ACTIVITIES

IR SUPRPORT EQUTFMENT

30503 ARRANGEMENT

CROSS REFEREMNCE TO RFP PARAGRAPH No: 3.6.3 (Sec C-19)

Revised: TR

REQUIREMENTS REFER. NO.,

stemaltic approach shall be used in the
arvangement of taols in tool kit.

-2 Stowage devices shall be egquipped with means
to prevent small i1tems from drifting.

|
t
i
i
i
!
1
i
]
!
~03 Stowage areas shall be compartmented to aid in!
the control of equipment during stowage & |
removal of eguipment . H
i

]

]

i

1

{

i

i

!

1

i

t

1

]

=4 Temporary restraint of eguipment shall be
available near stowage areas throwghout the
Gpace Station.

S0 A wyatemat i aporoach shall be osed 1o stowine
2 e, materials ’

throwabiont the Space &

and maintenance alds
ot ion .

CANDIDATE SOLUTIONS REFER. NO.

01 Form fitting tool restraints are not recom-
mended .

B329(C-1-14)

CRITICAL ASSUMPTIONS REFER. NO.

Miowe

¥ A fras besn defined Ffor study bo oconfirm or complefe
definition of this preliminagry requirement.






REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

3 CREW ACTIVITIES

TR SURPPORT EQUITPMENT

S05H04 LOCATION

CROBES REFERENCE TO RFP PARAGRAPH No: 3.6.3 (Sec C-19)

Roevisad: AT S

REQUIREMENTS REFER. NG,

g

Fhroafuount the shation. )k

132(C-4-54,
2.2.10.2)

=2 & malntenance workstation shall be provided
which will cormtain both test & support eguip-—-
ment.

portable equipment section. 2.2.10.2)

~014 & tool summary or listing shall be available
anboard of the entire tool inventory.

5 Tools shall be stored in areas which coeross-
pond to thelr functional application.

1
1
]
!
1
1
i
'
j
1
¥
:
~03 A portion of the workstation shall contain a V132(C-4-54,
i
i
I
1
1
]
1
t
]
|
i
b

CANDIDATE SOLUTIONS REFER. NO.

NOne

CRITICAL ASSUMPTIONS REFER. NO.

Moarres

fras been defined for study to confirm or completbe
of fhis preliminary requirescnt.
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CREW ACTIVITIES

S0 SUPPORT ol TPMEMT

0505 IDENTIFICATION/LLABEL TNG

CROSS REFERENCE TO RFP PARAGRAPH No: 3.6.4 (Sec C-19)

Revisad: ST YT

REQUIREMENTS REFER. NO.

----- 01 Fouipment stowaagse location oues shall be
Frr v el

----- neall conmectors shall be labeled to precluade
improper mating.

~03 Wire harnesses shall be well marked for easy
identification.

-04 Labeling & ldentifieation practices shall be
in compliance with MSIS.

CANDIDATE SOLUTIONS REFER. NO.

MO

CRITICAL ASSUMPTIONS REFER. _NO,

MO e

0 Arr UTSSIUE" has beerr defined Forostuade to confirm o complete
definition of this preliminary requlrement.
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3 CREW ACTIVITIES

SO ACTIVITY PLANG/SCHEDG

S0a01 DUTY CYCLES

CROSS REFERENCE TO RFP PARAGRAPH No: C-4(2.2.10)

Revised: 10/24/25

REQUIREMENTS REFER. NGO,

Lo (p A
100)

= A The shandard cuty Fime For paviload active
ities, and station upheepn per Jdaw and per wWeek
mbva ]l b TRD. )&

122(p a9
100) ,344

=03 Time shall be provided in crew schedules for
the following activities: exercise, meals,
recreation, hyglene, rest, & sleep periods.

and adhered to with extensions being added
only after consultation with and agreement by
the flight crews.
=7 kS e perilods shall include dedicated pre- Leadp 96)
o mieen Guratdorns, )i

i
|
i
|
]
]
i
-4 Mission length shall be set prior to flight 1129(p 50)
H
)
'
1
]
3
]
1
1
I

shall have time for preparation before 131{p 146)

and clean—up after major tasks.

=7 K {Work shift schedule shall be TRD.)* 131{p 146&)

~11 Physiological cycles and the factors/condi- 131(p 1&3)
tions that adversely affect them shall be con-
sidered in designing activities for crews.

=12 Crew activities shall be designed to facili-—
tate performance and to minimize fatigue.

102

liaght with individual needs takern into
ACCoUnt. )k

=15 An allowance for short rest breaks during
the day shall be included.

=158 There shall be a scheduled overlapping of
shifts for debriefings and activity
orientation if 24-howr manning is regquired.

=20 Scheduling systems shall provide for flexi-
bility in task time allotments, Jjob assign-

1
:
;
|
5
!
|
]
]
1
1
1
1
1
]
;
=13 w{The First 2-5 daves of workload shall be 1131 (p 1&4)
i
|
1
)]
]
1
1
]
H
!
t
1)
1
]
]
]
:
]
]
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ments and accommodation for the unexpected.

F0-91)
72,79)

-n1 *«{There shall be a maximum amount of EV4 that
a crewmember i1s scheduled to perform on &
daily and weekly basis, )k

=25 #{ The maximum number of IV crow requlred
during Eva shall be TED.)*®

-2 w{Minimal amount of exercise, rest, privacy & 11258(p 140~
recreation time required to maintalin proper 143)
health maotivation and alertness for Jdifferent
tvpes of people over Jdifferent missicorn lengths
shall be TBO. )#

~32 *{There =shall be time for refresher or 125%(p 111~
training prior to various tazshs, related to 112)

the Frequerncy of task performance. )«

CANDIDATE SOLUTIONS REFER. NO.

07 Schedule a 9-hour period per day, per person —|
& hours sleep and 1/2 hour prior and post '
sleep. 1
|
]
11 If shift work is necessary, crewmembers 1131 (p 1&3)
should phase into it prior to mission. 1130(p 164)
3
]
12 Provide weekend activities. 1130(p 154) -
1295 (p 105)

CRITICAL ASSUMPTIONS REFER. NO.

Nore

¥ An "ISSUE" has been defined for study to confirm or complete
dJefinition of this preliminary requirement.



REFPORT FORMAT 3.1

CREW AaCTIVITIES

S0 ACTIVITY PLANG/ SCHEDG

JOB ROTATION

3002

CROSES REFEREMCE TO RFP PARAGRAPH NoO-

Revised: G T e

REQUIREMENTS

training and

----- 1 FlLiaht crews shall have cross
ack-up akills where reopiired.

~04 Non-speclialized skill tasks shall be rotated
Among crewmemnber s,

~0& Scheduling programs shall provide for job
rotation.

S A Training methods shall facilitate crew

sk b dewvels and mainternance. )€

=1 K The methods For orews o assiarn Fasios
cturing Flight wkall be FRD. )&

CANDIDATE SOLUTIONS

GEN Provide on—-board provisions for crew
training and skill refreshment .

CRITICAL ASSUMPTIONS

Moo

¥ oA IS

o preliminare Fequlremer .

OC-a(2.2.10)

DESTGN/OPERATIONS REQUIREMENTS

REFER. NOQ.

131 1e0)
SCim 201
1 Ha),

REFER. NO.

REFER. NO.

defined For study to confirm or

e d et






REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

[

SE

CREW ACTIVITIES

ACTIVITY PLANG/SCHEDG

30603 SCHEDUL.ING METHODS

CROSS REFERENCE TO RFP PARAGRAPH No: C-4{2.2.10)

Revised: 10/24/25

REQUIREMENTS REFER.

il

~

~03

04

-5

~7

-0

=20

1 .
25 ( ]

z

2Eip

wCEround shall establish obiectives, provide

Fegqulrements ard goals and do Vgl {

crrbheard soheduld g, )« po3)

I

1

1
planning” while the crews Jdo short-term 1131 (v,

i

i

1

«{There shall be a balance of onboard autonomy) 1258(p
and ground support to provide for cost 197,98
effective scheduling. )«

Ground shall be available to support flight
crews when needed.

Crewmemnbers shall be involved in pre-mission
plarm g .

A "shopping list” of tasks with parameters,
requirements, etc. shall be integrated for
fimal scheduling.

*{Methods and requirements for developing
"shopping lists" shall be TRO. )%

To the extent possible, crews shall be
relieved from routine, time-consuming
functions which do not require Jjudgement.

InfFlight scheduling shall be computer alded.

w{Echeduling systems shall include welghting
Factors of tasks 1 oa givern schedule. )&

fez
T E EATE

w{Pratoc For ground input and acoe:
crthoard comouter sohedules, data arnd pr
shall he defined. )®

*{The onboard scheduling svstem shall be
user friendly. )#

Scheduling computer programs shall require a
mirtimal amount of training.

144),
1032)

140),

9, 73)
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Ssee? 110

-1 ®{Methods to translate “global planning’ into |1
onboard svstems and dailv planning parameters |9
=hall be defined. )+ i

CANDIDATE SOLUTIONS REFER. NO.
05 Develop methods for assembling "shopping ;
lists"” and for identifving the task '
reguirements in terms of space craft systems |
and crew skill mix. g
1
[}
O Provide for automation and ground support to ;
aliminate repetitive and time-consuming tashks. |
CRITICAL ASSUMPTIONS REFER. NO.
0 Ar expert scheduling syastem will be available
to accomnmodate the variables & data reaquired
For sophisticated reguirements of scheduling
SpaEce operations.
) Schedules will assume time for crews to train
to do new or infrequent tasks.
0 Facilities will be available for training.

¥ 4 "ISSUE" has been defined for study to confirm or complete
definition of this preliminary requiremernt.
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CREW ACTIVITIES

MAN-MaUHTNE S ROL

J0701 MAN-MACHINE ROLE

CROSS REFERENCE TGO RFP PARAGRAPH No: C-4{2.1.7, 2.1.11)

Rewvised: SR

a)

REQUIREMENTS REFER. NO.

-7 i

Rl

=03

=35

~{J&

-7

-

-1l

Frovide agtomabion or adtonomous conbeol to
avhieve an optimal mix of humare and machine
e arved skt o "machine control” for
fidman control wh : v, proaductivity and
cost effectiveness warrant.

Continuows system/subsystem monitoring and 132(C~-4~21,
and control by either the flight or ground
: shall not be reguired for normal Space

system operablons.

~yemy
&kl

Space Statlion systems/sulbhsy:

stems
tgned such that any single credible Fal

sals condition. s b
by peoutired o postore normeal
wam operations.

e
will poamalt
O Ac bion

Space Station

The capability Tor the ocrew to monitor all LB io-4-21)
subsystem health and status data shall be

provided.

132(C-4-21,

Do)

The flight crew shall be able to change
antomated sequences and limits in real time
and on line.

Appropriate safeguards shall be provided
to prevent inadvertant or unauthorized disa-
Bling of essential auntomatbed proce

Svstem/subsyvstem verification shall be per-
Formed with a minimuam of crew interaction and
ahall bhe capable of being dnltiated automati-
cally or manual ly.

Avtomated Tauwlt detection, isolatiorn, and
recovery shal l aive highest priority To Corew
Lite support and primary mission objechlves.

zhall be able to override any auto-
ing or switchover capability of
4] paths. ALL overrides shall be ftwo-

The
mat i
furnctic




PAGE 2 0701 — REQUIREMENTS

step operations with positive feedback to the
initiator that reports the impending results
the acoep-
veraky Le

Cance of an execute commeard.

|
t
1
i
|
I
1
¢
1
J

functional paths shall be used to prevesft '
soingle Failures from causing boath an i
wrintended auto switohover and the tnability |
to override it. i
]
b
-12 All automated systems shall provide easily 133 (p 5.6a)
pasible, complete "audit trails" for :
actions taken. i
1t
H
=13 Only processed results shall routinely pro- FPEEI P B5-4)
aress upward throunal the hierarchy . Lower i
level data will be accessible at higher levels!
whern reculired. i
CANDIDATE SOLUTIONS REFER. NO.
GEN Develop a deci aide to be used to PLas(p 5.0,
logically alloc space activities to alter— p 3.1-3.2%)
native marn—machine implementation modes based 1133(p 9)
on the criteria of performance, cost and tech-!
nical readiness. This decision guide should be!
a dvnamic model which can accept updated |
information based upon changes in human and i
hardware performance (mainly hardware/ i
=of tware) and changes in confidence factors in! -
human oy equipment performance. 3

CRITICAL ASSUMPTIONS REFER. __NO.

Moo

AN hax been Jdefined for studv to confirm or complete
definition of this preliminary requirement.




REPORT FORMAT 5.1

i

Sl MARN-MACHTNE

DESTGN/OPERATIONS REGUIREMENTS

CREW ACTIVITIES

S0702 GROUND MAN-MACHIME ROLES

CROGS REFERENCE TO RFP PﬁRAGRAPH No - (DR %

Rewvismed: Sl

(R o
17T

("
~—
L
:
o
N

)

REGQUIREMENTS

=0 Aautomation shall o
sy e benes Lot fFor
wtilization.

CANDIDATE SOLUTIONS

Nore

CRITICAL ASSUMPTIONS

None

. - g - o e - o
CoorE Loy o

effective resouroe

REFER. NO .

Ar oAl LE2{0-3E-14)

REFER. NO.

£ Ay CTHEET fues been defined foroosmbudy oo con Firm o coung be b

definition of th)

ix preliminary requirement.






REPORT FORMAT 3.1

5007

CREW ACTIVITIES

MAN-MACHINE  ROLES

30703 GROWTH

CROSS REFERENCE TO RFP PARAGRAPH No: C-3(3.3)

Reswvised: 7 S

REQUIREMENTS

~{31

~ (32

The arowtic of  the
acoommocdate lncre
anttomation/robobics.

capakbility shall
levels of  autonomy  arnd

Review the recommendations of the Advanced
Technology Advisory Committee (ATAC) and
utilize automation and robotics at each
proposed step of evolutionary growth of the
Space Station in such a way as to attain the
most productive marn-—-mac
ously, to identify the Space Station systems
that represc 2t promising oppor tornd -
z for the advancement of automation
Lechnology both in space and on the around.

ased progre
ronad elom
tent with evolving syvs
cost, applicable technolog
Automation and Robotics Plan.

Al Ll be accommodatedd

, and the NASA

CANDIDATE SOLUTIONS

Nore

CRITICAL ASSUMPTIONS

More

A1

e ey

DESIGN/OPERATIONS REQUIREMENTS

virne mix and simultane-—

Aautomation of both Flight

tom regquiroemen s,

LA {04 -1

REFER. NO_

REFER. _NO.

Fivied For miady bo coni lrm o

¥

e F e e






REFORT FORMAT 3.1 DESIGN/OPERATIONS REQUT

o CREW ACTIVITIES

S0 URGANMT ZATION

30201 DRGANIZATIONAL STRUCTURE

CROSS REFEREMCE TO RFP PARAGRAPH No-:

Rewvised: WP /E5

REQUIREMENTS

SO Thers shal Lobe enowal oroms:s Dralnilre amorng
Crewmembers bo permlit backap and the potential
For muatual Lnhance where desired & needed.

=0 There shall be well-defined and olearly
delineated areas of responsibility, rules,
obligations and guidelines made pre-flight.

CANDIDATE SOLUTIONS

More

CRITICAL ASSUMPTIONS

Nore

]

w0 g CTESLHTY e Do e e Foroostbody for oo e

pred lmirnary pequl remern .

definition of bhis

REMENTS

REFER. NO.

Whim w2

|

2

Plemip 101)
V131(p 167)
|
]

!

REFER. NO.

]
1
i
i
!
|

1
t
1
I

REFER. NO.

mooerr ek b Fep






REPORT FORMAT 3.1 DESTIGN/OPERATIONS REQUIREMENTS

3 CREW ACTIVITIES

S ORGAMT ZATTON

S0 METHODS TGO ENHANCE COMPATIBILITY

CROSS REFERENCE TO RHFP PARAGRAPH No-:

Revised: G DT AEE

REQUIREMENTS REFER. NOQ.

“QF Fach Fliant crew shall train and work
tevgether prior to o a Flight.

15753
1300 1)

2HE5(p 190,

1wz

=4 There shall be a clear definition of the
obijectives of the mission and the methods
needed Lo reach goals.

130(p22s, 237

2B, 246248

=10 There shall be ground support potential for
fFlight support in management and conflict
resolution principles.

.

CANDIDATE SOLUTTIONS REFER. NO.

fC e

CRITICAL ASSUMPTIONS REFER. NO.

Nor e

o Ape CINEE" frasm beerr el e Foro osbuady bo o cewcFiem oo g e b
ofinition af this preliminary requirement.







REPORT FORMAT

3 OR

3.1

[

DESIGN/OPERATIONS REQUIREMENTS

ACTIVITIES

S0 STATIONM AUTONOMY

A0901 ALITONOMY

CROSES REFERENC

Revised:

REQUIREMENTS

S AL o Lamern
chral b bhe o
depondan t
whar b,

ET

I
LIRIPI
e

ofF

U RFP PARAGRAPH NoO: C—a{2.1.7)

YR

el Lhie Space Stabior
b ol poagbing oy

around supporlt atfter initial

=004 Near term operations planning and scheduling
will be performed onboard.

=06 The rumber of non-routine contingencies and

BMEr Geric
resolutlon

----- 07 Plattorm de

INTCIEY ST W S TR

oot whall

y
ity

51
b

ris

squiring around support for
all be minimized.

arn shall facilitate autonomous
twerer schedulod serwviolng per inds
peec Lude groanad intervention.

CANDIDATE SOLUTIONS

Mewes

CRITICAL ASSUMPTIONS

Mo

A :
e Fird o

o

s imed For siudy fo cornir

oy (T
thic preoliminary Fequlremert.

REFER

o NG

132¢
D4

e

s
IR

1352(

REFER

C-3,

3¢)

C-a-14)

D B-4)

2 NO .

REFER

e NO

moany

SRR BT
ciengs e b






AN

REPORT

30903

CROSS REFERENCE TO RFP PARAGRAPH No-

Revised:

FORMAT 5.1

GREW A

STa T TOMN

GROWTH

DESTGN/OPERATIONS

TIVITIES

ALITONOMY

SR 7 RN

REQUIREMENTS

S(NE D 1an

SRR CY:
altter

i % (R
i o
Lo,

lenve

CANDIDATE SOLUTIONS

NoOre

CRITICAL

LAl L O
Ler orf

ASSUMPT IONS

Nore

Ui

1

"TEEUE" has been defined for study

C-3(2.4,

ey oy Lo
atonomy Sastomnat 1on

dJefiniticon of this preliminary requirement.

-

5 I

REQUIREMENTS

3)

REFER. NGO,

REFER. NO.

REFER. _NO.

to confirm or complete






REFORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

4 Iva SYSTEMS

400 WORKSTATIONS

40101 WORKSTATION DEFINITION

CROSS REFERENCE TO RFP PARAGRAPH No: C-a4(2.2.10.2)

Revised: U7 s

REQUIREMENTS REFER. NG,

Aot ined as any S O B O
station where a oedi-

or  act 1 performaed. A work-
statlon oA orew station which s exclusive
of recreation, personal hvglene, food prepara-—
tion, dining, housekeeping and other off-duty
activities.

LT O

cated task

=02 A thorouah analvsis of the regquirements shall
bhe done for each workstation to determine the
task, operator activities, level of automa-
tion, tools, equipment, etc., necessary to
meat the requirements.

005 Fach workstation shall mest Lhe base

Lire
safety reoguirements for the Spa '

CET LN .

~0d Wor kstations egquipped ta perform identical L32(0-4-54)
tamlos 11l utilize prime/backup logic with
appropriate sateguards agalnst dual Functional
path commanding.

=05 Workstations shall satisfy the fail-safe 132(C—~4-54)

criteria.

CANDIDATE SOLUTIONS REFER. NGO,

06 Frovide remote terminal with linkage Lo main
computer system{ e.qg., at work stations, window
workstations, laboratories, private guarters,
Al ward raom) .

CRITICAL ASSUMPTIONS REFER. NQ.

NOFes

¥ oA "ITESUET has heen defined For study bo oconfirm o or comolete
Jdefinition af this preliminary requirement.






REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

4 VA SYSTEMS

a0 WORKSTATTOMS

40102 WORKSTATION GENERAL REQUIREMENTS

CROSS REFERENCE TO RFP PARAGRAPH No: C-a{2.2.5.53, 2.2.10.2)

Revised: LR 7 A0

REQUIREMENTS REFER. NO.

L3 Until the res
oy et Lo

it ol the pending study,
Standaras (Ref . Law),

TR0
Mar =Sy sboms Tnte
frave boeon Finalized, 16 1s recommended that. in
sorjunction with the reguirements aiven in this
subelement, Referenc: 141, 152 and 161 be used
Lan. Referenc
secondary reference.

-

3E1 could also be used as

=01 Lavouwt -

a. Workstation
zildering the operator’s needs, capabillities
ﬁﬂd rnnqp nf phyﬁical dimensions and then

: 1ti0n hardware to accommodate

shall be laid out by first con-

. ke H f
that
all

:uull e laid out in such & way LS9 (g .40
ody motion reguired to perform
1 Tunctions shall be minimized.
G.o Work g ] ) > designed such that all
external di stimuli to the operator

t
t
]
1
]
i
:
i
1
{
i
]
]
1
t
1
1
i
i
1
1
1
1]
1
]
1
1
i
]
1
i
i
H
]
1
1
are minimized. i
'
1]
t
I
]
i
t
]
'
1
]
!
)
1
t
:
1
1
1
[}
1
!
]
i
1
I
1
H
]
i
i
t
i
]
1
I
1

@. Workstations . itgned for 0-g body
posture and Vdrldtlﬂﬂb which occur during
long stay times in O-g.

f. Workstations should be located to minimize
interference with traffic areas.

131(p 13)

1o
VAL i e
abtior Fro

sfrae b b ‘ Lt
: irrgle Fwve Reoforernce Point
oty body location area required by the
funrth.

(O
for
station’
[T G W

,.“..“,

shiall be viewalble fr*m
- fJf?iff1 oo TR I
; Il'li!.(

Frvun

T A Tl s o s wer b
Fradd oo form Bo TRD requiremer fs.

waclabii Lty ofaractericobiooa of Gb1 wear ko
fatiorns shall conform o TROD. )




-4
a.

=&

=07

Controls -

K{The characteristics of control devices
shrall conform to the meo
Praovide Tor crew interwven rnoof automatic
ayastems with edback of svatem statis in-
cluding the refloction of the actual state of
Che mystom.

Displays -

*{The characteristics of displavs shall
conform to the most current standards. )
Displays shall provide a graphic readout of
data rather than lists of numbers when both
actital value and trend data is reguired.
Display information shall be limited to
operationally relevant data, with access to
supporting data reaguired.

Caution and warning information shall be
presentod wnamb iaionesly . identiFy ing thoe
Aactual problem.

Displays shall be standardized between systems
arndd levels within svstems.

Workstation provisions: standardization of
workstation eguipment shall be maximized.
Adiacent workstation with different "up”
orientations shall be avolded.

A Remote Manipulator System workstation(s)
shrall be provided with both direct and CoIv
viewing capabi ity .

Communications/Data Manage ;
The fixed and portable Moaltiple Purposo sppli-
cations: Console (MPACY shall be a commorn
design, functioning as a man-machine inter -
face to the network operating system.

The MPAC shall provide command and control.
The MPAC shall provide simultaneouws viewing

of displays.

The MPAC shall provide crew override for
subsystem operations.

The MPAC shall provide visibility into all
subsystems.

The MPAC shall provide
shrophtc fallures, consistent with estanl Lahod
cattion and warning philosophy .

The portable MPAD shall support both Fva and
IVA operations.

Thie MPAC shall comsist of the ooy,
monitors, interactive controls, and

recarding devices

annuncatiaon for catbo-

tocurrent starrcards. )&

40102 - REQUIREMENTS

159,155
131,155,
159

131(p 410)
151(p 410)

1AL {p a1

131(p 47)

4.4.g)

F2(0C—a-26, -

-4-54)

I
1
H
H
I
1
1
i
i
i
!
t
H
I
b
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H
:
1
1
:
1
1
I
]
1
]
1
1
{
[
1
]
:
1
t
:
!
1159 (pp
I
t
:
i
:
t
t
i
t
1
]
i
]
1
I
:
i
:
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¥
)
]
b
:
I
]
:
1
i
1
1
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]

CANDIDATE SOLUTIONS REFER. NG.

More :

CRITICAL ASSUMPTIONS REFER. Nt

None

¥ A "TSSUE" has been defined For study to confirm or comolete
gefinition of this preliminary recqulrement.






REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

4 IVA BYSTEMS

401 WORKSTATIONS

40103 WORKSTATION UNIGQUE REQUIREMENTS

CROBS REFERENCE TO RFP PARAGRAPH No: C-a(2.2.5.3, 2.2.10.1)

Revised: 1n/24/85

REQUIREMENTS REFER. NO.

=L Window Workstations
All workstations wciated with windows For
operations and sclentific research, shall have
provisions for the following items where
dictated by the requirements analysis: mounted
voice tape recorder, event timer, means to
mount cameras, means to secure hand-held
cameras, small light, method to secure paper
and checklists, writing station, body
restraints, display and kevboard, maps, moving
map display with an ecptical device to view the
flight path, orbital maps to identify future
flight paths, method of measuring angles and
the horizon 1if appropriate, control of
adjacent liaghting, sasily deploved hood or
curtain to block interior light. The window
workstation shall accommodate two or more
people.

~04 Laboratories -

a. A laboratory workstation shall be provided
with facilities for inflight maintenance and
repair in each lab module.

b. In those workstations with full or partial
hood, ventilation shall be provided.

131(p 1.2.3)

320426,
Crddd)

-t

-1 % {4 Remote Manipulator Svstem workstation
mhall be provided with both direct and wviden
viewing capabiil ity )&

CANDIDATE SOLUTIONS REFER. NO.

4 General Laboratory 131 (p 1.2.3)

#a. The laboratory equipment may include the
following equipment and Facilities: counter or
work space, vise, small computer, cooling H20
capability or eguivalent, vents for noxiouws
fumes, electrical 3 phase and regulated D-C
power , electronic + diagnostic instrumentation
(oscilloscope, multitesters, small desk top
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b.

laser, microscope), small furnace — with
levitators, soft and possible hard soldering,
complete set of tools (some redundant),
electronic supplies and compornents, access to
space vacuum — grvo cold trap, pumping for
hard vacuum —~ small chamber for high vacuum
and controlled atmosphere experiments,
multiple vacuum ¢leaner outlets, window for
garth cobservation, work bernch.

May include the following tools and adequate
restraints:  volt meters, multimeter, micro—
scopes, furnace, tools and equipment for
repalr (hacksaw, epoxy, hand drill, stone and
file, power drill, rubber mallet, metal
shears, files - rattail and round - soldering
iron and vacuum attachment, crimpers, emery
cloth, oil and polishing cloth, dvkes, strong
wire cutters, cable cutters, electrician’s
SCrewdriver s, :

sorewdrivers, wrenches, loeask
detector, additional common tools).

CRITICAL ASSUMPTIONS

None

hd

40103 -

REQUIREMENTS

An "ISSUE" has beern defined for study to confirm or complete

definition of this preliminary requirement.



REPURT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

4 IVA GYSTEMS

401 WORKSTATIOMNS

40104 PORTABLE WORKSTATION

CCROSS REFERENCE TO RFP PARAGRAPH No- C—-4(2.2.10.);C-1(3.2.8.2)

Revised: DSRT L

REQUIREMENTS REFER. NO .

=D sk por tal le worketation shall bhave a
mu L biFurction alpharnanery 1o Revbosrd.

----- (22 Fach portable workstation shall be capalb!
intertacing with primary fixed workstations
amd with the management communications and
data systems.

133(p 115)

~03% Each portable workstation shall incorporate
a restraint svstem for securing the device
the using location.

arn attached weiting surface for nobte bakolno.

133 115)

shall be compatible
anc mainternances

=05 Forbable workstations
w it window workstations
[BRR Lo E

-0 Portable workstations shall be compatible
With usage in perzonal crew qguarters and
recreational areas.

-0 Portable workstations shall support both

]
]
i
]
]
:
:
]
:
}
|
:
i
:
~04 Each portable workstation shall incorporate P133(p 115
:
1
P
1
1
]
'
i
1
t
1
]
i
1
':
:
;
EVva and IVA. :

CANDIDATE SOLUTTIONS

GEN Each paortable workstation shall have a mualti-
function liguid crvstal digsplay with bitb-
mapped capabilities.

CRITICAL ASSUMPTIONS . REFER. __NO.

Nore

Jdefined For study to confirm or complete
prel imirnary Fegqulremernt.

o 4 CTESLE Ras beer
e finition of







REPORT FORMAT

402

40201

CROS

Revised:

DESIGN/OPERATIONS

3.1

IVA SYSTEMS

DATA MANAGGEMENT

GENERAL. DATA MANAGEMENT

S5 REFERENCE TO RFP PARAGRAPH No: C-1(3.2.8);

)

10/24/

REQUIREMENTS

-2

~03

~(37

-

-

~10

The operational interface Lo the e
through Multipurpose Applications
(MPaAL), the distributed computer
aystem, and dedicated controls on
ment hardware.

DMS shal l
Corso :
Proc
Dat.

31
Merage -

ot

a) support data base
data transmis-

The initial DMS shall:
access, command and control,
sion, computer and workstation resources for
the DMS users and station subsystems: b) en-—
able DMS users and subsystems to inititate on-
sich as command data proces-
program generation and debug, word pro-
graphics, and electromic mail capa-
health monitoring, ilmaging for
operations, display and performance
and appropriate pavload intey -

line capabilities
xlnq,

prnx:mlty
and trend data,

face monitoring.

The initial DMS shall provide the
following:

Control initiation and status
to/from all DMS users and subsystems
operations independent of the source.
Distribution of DMS housekeeping data (timing,
state vectors, RF communication, acguisition-

of-signal/loss-of-signal, moding and pointing
inTormation, LASE@ P L

design

indications

for sSSP

ete.) to the

m that 1is
fur ther

a for
Qr

Computer output shall be in
usable without interpretation
analysis by the crew.

either go/
required,

computers shall output
detalled information,

cLesm
o

Subsys
Qo

A

of
hoth

a graphic readout
of numbers where
data 1s reguired.

Displays shall provide
data rather that lists
trend and actual value
shall be limited to

Display information

REFER.

REQUIREMENTS

C-4(2.2.5)

NO .

t
¥
]
]
i
t

12

13

13

13

13

(G g5 1)

2(C-4-32)

3I2(C-4-32)

1{p

Lip

1(p

410)
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operationally relevant data, with access to
supporting data as required.

[]
]
i
1
]
=11 Caution and warning information shall be !
presented unambiliououwsly, ldentifving the '
actual problem. i

i

i

[

I

)

i

1

~12 Displavs shall be standardized between
aystems and levels within system.

-14 Provide control and display for manual backup
axecution of critical functions.

-1 Provide remote terminal with linkage to main
system computer at workstations, laboratories,
private quarters, ward rooms and other
locations as required.

ecure around station interaction withi13i{p

~17 Provide
main system’ s computer .

The DMS shall employ common elements in the
form of interface devices, subsystem data pro-
cessors, and executive software overhead, dis—
tributed through @all subsystems & modules.

i
[
o

]
i
i
1
i
'
i
H
:
L
1]
i
]
t
g
i
:
1
]
1
1
i
-22 Facilities Management shall be available to H
all subsystems and pavloads. This service 1
shall provide station level configuration g
management including logistics, resource i
allocation, and scheduling data for the crew’s!
) Tutorials for refreshing the crow on i
procedures shall also be provided from this i
w@rvice. |
]

1

g

|

|

[}

]

i

]

]

1]

1

]

1

1

1

]

i

]

1

1

]

1

~23 The DMS shall reguire minimal manual admin-
istrative support.

-25% The DMS shall incorporate advanced data base
management techniqgues, such as the use of the
relational data model.

-28 Safety reguirement for all software programs,
especially those performing control or inte-

igned to

condition.

grating functions, shall be d
default in a predetermined s

CANDIDATE SOLUTIONS REFER.

l.._

4100

410)

397)

397)

597

451)

......

GEN Provide the following kinds of hardware: key- 1131(p
board terminals printers, disk drives, color i
CRTs, thermal printers for graphics, light i

|
]
]

pens, plotters, joy sticks.

REQUIREMENTS
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CRITICAL ASSUMPTIONS REFER. NO.

Nor e

¥ Ay CTESUET fas been defined for o studv to o confirm ooy comolete
Gefinition of this preliminary requirement.






REPORT FORMAT 3.1

4 Ve SYSTEMS

40052 DATA MabAGEMENT

40203 OPERATIMG SYSTEM

CROSE REFERENCE TO RFP PARAGRAFPH NO:

Revy i sed: 10 /4 /55

REQUIREMENTS

=00 Thes DMS whal l saoporl a ooy
Fovr the man-machine inter faoce.

CANDIDATE SOLUTIONS

MOre

CRITICAL ASSUMPTIONS

Nore

GE

Firmed For shudy

a4

Lanoaon

fii

DESTIGN/OPERATIONS REQUIREMENTS

REFER. NO.

REFER. NO.

REFER.

NO .

e R o

Daiminary Fequiyesmerd.

:
(LR L

.F P






REPORT FORMAT 3.1

4 IVA BYSTEMS

A0 DATA MANAGEMENT

MEMORY CAPABILITY

402005

REFERENCE TO RFP PARAGRAPH NoO:

CROSS

Rewv imed s 10/ 4/85

REQUIREMENTS

feari storage shall
aital Ll be
the grournd.

{11 Shar
aseloected data
archival storage on

=02 Adequatlte mass storage capability
vided for
status concerning subsystems,

proximity activities.

CANDIDATE SOLUTIONS

fesryes

CRITICAL ASSUMPTIONS

NCre

VR Bh

the collection of station
inventory,

DESIGN/OPERATIONS

-

e prowviced
traraterrable

shall be pro-
level

=" has heen defined for study

REQUIREMENTS

4 (2.02.5)

REFER. .NO.

Qriooear ol s LE2 A4 -305)

i
i
(] !
i
135{p 454)

arcl

REFER. NO.

tor comfirm o complete

eefinition af this preliminarys reogulremer i






REPORT FORMAT 3.1 DESTGN/OPERATIONS REQUIREMENTS

4 IMA SYSTEMS

A1 DATA MARAGEMERNT

40206 INTERFACE COMPATIBILITY

CROSS REFERENCE TO RFP PARAGRAPH NO: C-a{2.2.5.1)

Reswvised: 10/4/55

REQUIREMENTS REFER. NO.

=112 Proviae an inter face LA20C-a--375)
alther robotic tems o support dlspd

of remote siles emote manipulatiorss, and

ctiher unmanned proximity operations.

with =pace plattorms and

AR RTREN

I
1
t
i
!
I
i
t
1

]
=04 Programs for hardware checks of interfaces and!159(pp
operating status shall not generate command 15.15.4.1.2
zignals which may activate or deactivate the
item or system.

-5 Interface devices and programs shall be
compatible throughout the DMS.

|
I
]
]
[}
[}
i
¥
!
'

CANDIDATE SOLUTIONS REFER. NO.

Moy i

CRITICAL ASSUMPTIONS REFER. NOQ.

NOre

#  Ap CISSUET has been defined for study to confirm or complete
definition of this preliminary requirement.







REPORT FORMAT 3.1 DESTGN/OPERATIONS REQUIREMENTS

4 IVA SYSTEMS

402 AT MaMaGEMENT

40207 MAINTENANCE/REPAIR

CROSS REFERENCE TO RFP PARAGRAPH NO: C-a(2.2.5)

Rewvised: LO/4 /a5

REGUIREMENTS

S0 Where computer mondtor ineg o syvsbenns Le wsed,
the syastemn parameters state and chanaes of
state andad the control input shall be
mor il tored.

=04 Maintenance information shall be presented
in clear, easy to understand form and content.

CANDIDATE SOLUTIONS

04  Provide maintenance information in a form
Phial mimimiz learrning rooulre
arvab les acourate understanding.

CRITICAL ASSUMPTIONS

Nore

¥ A UTESUE
definition of this preliminary requirement.

REFER. NO.

(REPRS<IEN RN

131(p 410)

REFER. NO.

per defined for study to confir

V131 (p a1}

et el whiioh )

1
i

REFER. NO.

moor complete






REPORT FORMAT 5.1 DESIGN/OPERATIONS REQUIREMENTS

4 VA SYSTEMS

AT DatTa MababEMERNT

4020 APPLICATION PROGRAMS

CROSS REFERENMCE 7O RFP PARAGRAFH No: C—4 (2.2.5)

L

Revised: 10/ 4/m5

REGQUIREMENTS REFER. NO,

LR -

Voot wmob tware capab i liby shall be pro-
1 for the following: sSchedualing, oheck-

: systemns diagrams and informe-
. : cems mondtoring, sclience, trouble-
shooting, maintenance information, inventory,
zekeepling, word processing, dedicated PI
links, replacing paper reports, etc., lelisure
activities, (games, etc.), educational courses
(electronics, computers, etc.), maps, horizon
sensors, orbit, etc., medical records.

VS CIomen

-4 Software shall be "user-friendly".

|32 (04"

asof bware which can be easily chanoged
per e owv cled

=1 stems with hiab reliabhility shall

~7 Provide a system capability to permit easy 342
software modification by the flight crew
without the need for software reverification.

-2 Provide onboard planning ailds for computer 342

generation of bar charts, time lines, and pro-

cedure sequences.

CANDIDATE SOLUTIONS REFER. NOQ.

N Provide self-promplbing software with “errvor LEb{p 41m

L e

0%  Pravide modularized software so thalb the wser VLS00 4107
can tailor software to new/changing reguire

mer b .
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CRITICAL ASSUMPTIONS REFER. NO.

Nore

SOETY Frae fbieerr defined For No T B STl L o ot/ S AT S Rt 7 e R o

Gefinitiorn of bhis prelimindaly requilromernt.




GROUP 5 REQUIREMENTS

The Requirements in this Group are marked "Preliminary." As noted in the
Subelements List, Requirements (and Issues) were not prepared for all
identified IVA/EVA Interface Elements. Full coordination with the Advanced
EVA Systems studies (on RFP 9BE2-72-4-37P), which would provide significant
contributions to this section, was not accomplished. The enclosed
Requirements, therefore, represent an incomplete and preliminary version of
identified requirements to support human productivity.

Requirements under Subelements 55XXX are applicable for a man-tended mode
which assumes an unpressurized module. If the module is pressurized, these
requirements are not applicable and requirements under Groups 1 through 4
apply as appropriate.






REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

5 IVA/EVA TNTERFACE PRE“MI NARY

501 ATRLOOK
50101 SYSTEMS

CROSS REFERENCE TO RFP PARAGRAPH No: C-a(2.2.11)

Reaw Lo m/14/585

REQUIREMENTS REFER. NO.

the IVA Opoyr -

-0 The Space Station shall provide
atiorms for the EMUL These operations inc e
powetr , N2 purge verfication, cooling, Iva
Prassure regulation, sult integrated check,

urization, repressurization, &

airlock depress
service lines connection/disconnection. The
EvAa airlocks shall be capable of supporting
these functions.

~(2

13204,
D.e11.1a)

zian goal, operations normally
2l with EVa crewmember pre-breathing
whall take no longer than 30 minutes.

003 The FMU shall be capable of being res
At andividual orewman in the air ool
ment in the airlock shall be provided as
recced o support resizing of the FMU.

13204,
2.2 11.1¢)

= F{TRD wvolume shall be available For an in-
dividual orewperson o resize the EMU within

1
1
!
1
1
I
|
|
i
t
]
]
1
t
I
]
1
i
i
!
]
1
]
1
]
1
i
i
1
I
}
:
:
the airlock. '
]
1
1
t
3
t
|
]
t
1
I
§
1
]
1
1
i
I
1
i
!
1
]
:
;
:
t
1]
:
]
t

134{(C~4,
2.2.11.1(c))

=05 The EMU resizing penalty in the EMU will be
less than .25 IVA man-—-hours per EMU.

Station
Lo accommodate pressurized and unpre A1z ed
pay load elements exterior to pressurized
entific airlocks.

=0é& Provision shall be made on the Space

moduales, including

=37 A The weientific airlocks will be located TRD
For mecounmocds e o e 2CF S e e 1 7 e
@ lemerits ©x fer or S e
oty e PR

=~ The Space Station shall have pressurized
Laboratory modules for performing customer
missions in & shirt sleeve enviranment, which
may require external airlock support.
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CANDIDATE SOLUTIONS REFER. NO.

Mone

CRITICAL ASSUMPTIONS REFER. NO.

None

¥ An ISSUET has been defined for studv o cenfirm cr o ol e e
definition of this preliminary FeQuUirement .



REFPORT FORMAT 3.1 DESTGN/OPERATTONS REQUIREMENTS

[ IVA/EVA INTERFACE | P RE I_ l M ' N A R‘]

DL S TRLOCK
50102 FUNCTIONAL/PERFORMANCE REQUIREMENTS

CROSS REFERENCE TO RFF PARAGRAPH No: GC-a4{2.2.11)

Rev il ser T N W)

REGUIREMENTS REFER. NO.

;o .
(il

Wl me)

=101 FVA alr Looks

support EVYA i the

se Station during initial
rmal & growth phe s oy

wafe egress from & acoess to the

rlized Space Station by crewmembers 1in

their EMU & much equipment as reguired.

=02 The Space Station shall have the capability
to:
1. Support crew transfer from the pressurized
orbiter cabin to the Space Station pres-—
surized module with the crew suited.
rt suited crew transfer from the
L ved Spa ation modiile o an -

e N
e dzedd payload and/or dooking adapbor .

13200 -4,

2.2.11.1e)

=003 Twer BEVS alrlocks shall be provided in the
Space Station.

04 EVA alrlock hatches shall be no :
1.27 m. (50 in.) internal diameter &
be surrounded by structures which e
usual body contortions or major reorie
to accomplish passage.

o2 o10.140g)
le)

hall not
=R s b
rtations

-05 Each EVA airlock shall accommodate the trarns-
fer of two sudted crewnembers to & from spac

Eva airlock shall accommodate the trans
s of & standard eguipment rac or the return
of an incapacitated EVA crew person.

accommodate
1 Crewmarn .
woto ald a
irgy arnn EMU.

FvA alrlocks shall be
donnina/dotfing the EMU by an
The alrlocks may nelude provi
single crewnan in donning or do

132(0-4,

N
DoE e 2&)

= The EVA airlock shall include provis
Lhe wirele voloe communicatlons ass

]
H
!
t
]
]
I
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)
i
1
1
1
i
]
i
I
1
]
i
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]
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)
1
i
]
]
t
i
1
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i
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1 13200—4,
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CANDIDATE SOLUTIONS REFER. NO.

N e

(

CRITICAL ASSUMPTIONS REFER. N0,

None

¥ oA "ISSUE" has beern defined for study o confirm or complete
definition of this preliminar Vo EOUT et



REPORT FORMAT 3.1

0 wva/Eva IN

Ll ATRLOCK

50103 HYBERBARIC

CROSS REFERENCE TO RFP

Revised: asl

DESTIGEM/OPERATTIONS

TERFACE

FARAGRAPH

/-I II: :')

REQUIREMENTS

v EVA S alr look sk
Sorving asoa hyper
lwn Crewmenber s .
facility will supp
capalbility.

=]

-2 A small airlock be
& the
for passing medica
and water .

=LF #{ The small airloc

ctrambeer airlock A

Wi e P

Lrav i Feacilify 1=

I hyperbarico oh
pressure shall be
atmospheres above

*{ The hvperbaric
capabhl 1ty to
audico and video
grourndg. )k

tr

CANDIDATE SOLUTIONS

NG e

LCRITICAL ASSUMPTIONS

Nore

" Yohas bheer

of fthis

Are CIEsigs
et inltion

T

clramber
trans

all hawvo
[rar Lo T
The health
ort

tween

tion,

K betwesn
«f the Space

iad
L

)i

A

amber  mode,
raised to
the ambient

it
AFLEME S5 100

defined for

preliminary

No:

the hyperbaric
Space Station module shall be provided
oL ioment,

wifr e

[

shall have
and receive datasline

to arnd

the capab i Lity
ratmer
meédn te
and augment thxn

food

the hvperboaric
mocte e
Sl foeee -

Statyow

the alrlook

rrigh
cabin

as

ore
TRD

the HMF

atudy fooo

chamber

()
LUF 6

REGUIREMENTS

PRELIMINARY

C-a(2_ 2.11)

REFER. NO.

ol

13 (c-
ll.hd/)

‘ ..‘,

1

t

]

1

1

I

i

¥

i

b

i

1]

1

[

]

1
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]

!

P 132(C-4
: '..11..:([’)
t
t
1
]
i
1
i
I
1
:
!
)
:
i
:
]
1

K ol

131(p 427,
P o431)

REFER. _NO.

|
1
]
i
1
1

REFER. NOQ.

e firm or comolete

requlrement.






REPORT FORMAT 3.1

DESTIGN/OPERATIONS REQUIREMENTS

TVA/EVA INTERFACE P RE u M I NA RY

ATRLOCK

50104 EvVa SUPPORT

CROS

S REFERENCE TO RFP PARAGRAPH No: C-4(2.2.11)

Rewvised: a/14/085

JUTREM

=02

~{13

~{14

=05

a1

~1)7

(1

= 11)

REFER. NO.

Space Station Tunctions o rees Lis
presoure in oa noduale shall be operable by FEvVa
oy Lre sl ted orew members,

The Space Station EVA alrlocks shall provide
support for the stowage & servicing of the
EMU, EEU & general EVA egquipment.

The EVA airlocks shall provide storage for
the EMUs.

The Space Station shall provide the IVA
nperations for the EMU. These operations in-
clude power , N2 purage, verificatbtion, cooling
& e regualation, il Integration check,
alrlock depy urization, repy Wwizaktion &
service Lines conmectlon/disconnectian.

The EMU normally shall be reserviced as an
agssembly in the EVA aidrlock.

Alttomatic servicing & performance checkout of
the EMU's and powered EVA equipment includes
expendables regenerating, such as oxvagen
resupply & regeneration of time dependent
processes, such as COR2 and H20 removal, heat
rejection, & power storage.

The EVa equipment service station shall auto-
matically dry the EMU.

The airvlocks shall incloade
stowling the MMU outside the

The alrlocks shall support two EVA croawnemnbor s
diring TOC & a mindmum of four orewnembers
for growth.

Provisions for EVA egquipment & spares stowage
shall be provided on the outside of the EVA
airlock.

ey

132
3

132
[ I

&l ool

132

sl
2.1

ey

1. Il

”y ey
e ool

g
L S
oy
2w oell

{(Cc-4,
.10)

(C-4,
J11.1e)

(C-4,

Fo10.1Ca))

L.2(b)3)

(G4,
Jl1.2(b))

(G4,
J11.2b1)
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~11

-1

.y

=15

o L “E!

-1

=20

e 4N
ALl

~24

~
<.

crr-arb it will be carriesd out

*{The EMLU repalr
at a TRD location.

The
eV
within

ity Lo

MU

the capabi]
peaenerat ) ve

ECLes eshall support
& checkaout the
the airlock.

shall be provided for the
& equipment without

An equipment ailrlock
transtfer of tools, parts
using the EVA airlocks.

located at
') E {‘.

will bhe
TRD dimerisd o,

*{ The equipmernt &airlock
TRD location arnd will be

R

equalization of pre
ashall be provided

o
heatoh

Gapability
airl V.

LU e
Foay

ACE
Ihie

Ij) Y

Contraol
shall be
Station

surization and pressurization
from inside the Space
& outside the airlock.

(A.‘ 11'.' (j() ';) r [,,.1 o
possible
and inside

*{Each airlock hatch side shall be equ.ipped
with TBD airlock Jdisplav & status corrtrals. )k

*{The Fi¥a
controls
member

airlock hatch and TRD pressure
shall bhe operable by arn EMU cpe
orne—~harnded. )

-

whal l
O e

Fractihy
Thies

permillt U ough -
airloclk hatoh

alrlook
the crew.
VIiewWwing.

The irrmer
viewlng by
may provide

of automated control and monitor
devices, with appropriate operation Fﬁvdharv,
shall be implemented for airlock operations
as practical, and use of dedicated deVIL@b
shall be minimized.

The use

shall be capable
inhibited marnually.

Alrlock automated functions
of being overridden or

he able tn
ar sk tohovesr

1 the
two-step operations
wi Th p(“x zitive feedback to the initiator that
o the impending results of the overr ide
memmnd prior to the acceptance of an execiibe
Commmarad

station crew muost

srtomatic afing
functional paths

shall be

The space WOy -
ride arvy

bhility of
All override

CE e
11l ocks

being
control .

:hall be capable of
closed with manual

hatches
opened o

Alrlock
el ther

Each EVA ailrlock
capability of
either side.

hatch shall have the
being locked/unlocked from
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30

CAND

—_

Alrlock hatches shall reguire a maximum of 30
seconds for the manual opening or closing
oparation.

Alrlock subsvetems shall provide redandancy
management & redundancy atus to the flight
or garound crew, as applicable.

Alternate or redundant functional paths shall
be separated or protected such that any event
which causes the loss of one functional path
shall not result in the loss of the alternate
or redundant functionmal path{s), where
appropriate.

to tolerate
g the
1111

The Space Station shall be able
any wingle credible faillure, inc
comp Lete Functional 1 ( £18
duriarng all phases of
Station.

The airlock shall be automated to the fullest
extent practical, using man’s capability to
provide a cost-effective alternative where
appropriatbte.

A phased degree of on—-orbilt autonomy shall be
provided the airlocks consistent with evolving
systems and operations requirements, cost, &
applicable evolving technologies.

Tl BVA adr lock shall support crew transfer
From a pr urized pavload or docked vehicle
with a contaminated atmosphers Lo pressurlzod
Space Station without contaminating the Space
Station modules.

*{The VA airlock scound level limits during
depressurizationsrepressurization are TRD. )k
Checkout functions provided by the ECLSS
service equipment, which are considered
critical functions for EVA equipment
apaerations, shall be continuowsly verifiable.

IDATE SOLUTIONS

Morrer

CRIT

I1CAL ASSUMPTIONS

None

* A

i T

definition of this preliminary requiremernt.

50104 — REQUIREMENTS

132(C-4,
10.1ale)

132(C~4,
2.1.10.4)

132(C-3,

3.3a)

132(C—4,
2.1.7)

134{p 7)

132(C~4,
2.2 11.1¢)

1
1
]
1
]
i
i
!
i
VI3, 195,204
H
]
]
i
]
t
]
1]
1
1
]

REFER. NO.

REFER. NO .

SUEY has been defined for study to confirm or complete






REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

r, IVA/ENA INTERFACE P REL , M | N A RY

a1l ATRLOCK
50105 MAINTAINABILITY

CROSS REFERENCE TO RFP PARAGRAPH No: C-a(2.2.11)

Revised: A lasEn

REQUIREMENTS REFER. NO.

130 (1) ;

=11 ALL alrloock walls Ao
where integrliy 2.1 11 244

crew members.

132(C-4,

2.2.2.24)

=02 The transfer interconnections, beltween the
airlock & the pressurized module, shall be
accessible from inside the modules and shall
be designed to be manually installed, removed,
& zerviced except where involving toxic or
corrosive substances.

cetorakb e or
Farlures or

SIS Thie alr ook hardware
reopairable from all
dameage |

=04 The airlocks shall have the ability to remain
operational indefinitely through periodic
inspection, maintenarce, and replacement of

1
j
i
!
!
i
i
i
I
i
;
[
1
t
1
!
'
'
!
1
t
i
1
!
1
1
1
i
!
!
i
i
1
I
I
!
1
1
1
components . |
I
I
1
[
i
i
[
i
t
i
1
i
1
i
3
I
'
'
1
]
]
i
'
;
!
]
!
i
!
i
1
1
'
1
t
'
!
i
1
i

1352(8B,

=05 The airlock shall be designed for on orbit
maintenance to ensure indefinite station life.

~~~~~ Qe Alrlock support for EVA equipment servicing

: 23 zedd on 10 EMU and 10
initi
Doper weel

132(C~a,

Do o1l Rhe)

ahall be s

ally and for 20

Al reservi :
EMU and 20 FEU
growth station.

for the

cplacement of an ORU in the aivlock shall not
raquire removal of other ORUTs Lo gain acoe

= AL lock hardware
facil
o

all be desioned to
ate orn-c Lt & ground maintenance,
1 tion, & repailr with mainternance
performed on-orbit to the Orbit
Unit (ORLY level.

al Replaceable

=09 Syatem & subsvstems hardware & software shall
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CAND

that preventive & corrective
faor the Space Station
of avallablse crew

be designed such
maintenance activities
system minimizes the wse
time .

that
O

Hirlook
e LN e ar e
destructive

siarned sach
Frave aur cdonass

sy bams shall be de
doms ol inlrodoce
condl tions

Alrlock subsystems shall be capable of under-—
going maintenance without the interruption of
critical services & with minimum inter ference
with other airlock operations.

replacement of
ORU lewvel ahall

and/or
to the

Fenalr,
el pmeern t

Fasy removal,
all airlook
bhe provided.

Th
&

provide adegquabe oo
Facilitate

atrlock shall
accessibility Lo

AT
MECLN T arc e .

The alrlock subsystems shall provide for
monitoring, checkout and fault detection, and
isolation to the ORU level without requiring
removal of ORUs.

Functionally independent airlock subsvatems
shall be developed, as appropriate, in order
to facilitate maintenance and operations, both
in flight and orn the ground.

re Lo e
CEE G

Cliat e
A

Lhyes

shall bhe designed suaeh
Lhiea by e jor sraambs bl e

: Time during life of

et ion.

Alrlocks

&

ST

[hie

<1

IDATE SOLUTIONS

None

CRIT

ICAL ASSUMPTIONS

Mo e

$

At T
definiticrn of

WE hass been defined for stuadv fe

this preliminary Fequlremont.
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REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

& IVa/EVA TNTERFACE PREL ’ M I N ARY

a0l ATRLOCK
HOLOE MATERIALS PROCESSES

CROSS REFERENCE TGO RFP PARAGRAPH No: C-4(2.2.11)

Revised: w14/ me

REQUIREMENTS REFER. NO.

=~ When avtomatic actuation is regquired im0
airlock, electromechanical actuation syetoms
shall be the primary candidate.

—

=02 The airlock reguirements for materials & (C—-4,
process control will be established by NASA. 2.1.11.3b)
In the interim, SE~R-000&, "General Specifica-
tions, NASA JSC Requirements for Materials an
Processes"”, (J240001&) & MSFC Document 57D50&B,
“Standard Materials and Process Control”,
(J2400041) shall be utilized. '

i

=03 Alrlock materials shall be selected on the
bazis of function and suitability, to include-
extended 1ite, technological matur ity
manufacturability, ins tability, contamin-
ation characteristics, eclfiloc strength,
compatibility, availability, cost and safety.

CANDIDATE SOLUTIONS REFER. NO.

Nore

CRITICAL ASSUMPTIONS REFER. N0,

Nore

dred Foro ostoady to confirm ooy compldete
el iminary Fequiremert.

FHaes

A "“Uf u‘-“r :‘..,. o :







REPORT FORMAT 3.1

5 IVA/EVA INTERFACE

501 ATRLOCK

L0107 COMMONALITY

CROSS REFERENCE TO RFP PARAGRAPH No:

Revised: =/14/55

=01 Common components shall be us
locks (EVA, eaquipment, and sc
possilble,

=02 Equlipment to be used in the airloock

a2 in
entific) where

DESIGN/OPERATIONS RE

QUIREMENTS

PRELIMINARY

C-4(2.2.11)

all

shall be

air-

systems for the purpose of maintenance and

repair .

CANDIDATE SOLUTIONS

More

CRITICAL ASSUMPTIONS

More

# At

]
i
i
;
1
1
'
designed to be compatible with other on-board !'3.21)
:
1
1
1
t

definition of this preliminary requirement.

REFER. NO.

REFER. NO.

REFER. NO.

SHUET has beern defined for studv to oo fFirm o complete






REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

5 IVA/EVA INTERFACE PRE“M'N AR\I

501 A IRLOGK
D010 SAFETY/TRAINING

CROSS REFERENCE TO RFP PARAGRAPH NO - a2, 11)

Revised: m/14/05

REQUIREMENTS REFER. NO.

ion critics
tems are those whose function, 1f
woltlad produce a condition endanc i
personnel or prevent the accomplishment
critical mission objective. Safety & miss
critical subsystems shall be designed to ho
fFail- Opﬂrdtlundl/fdll"wqfn/rLhtordblw
minimum (except primary structure & pressure
vessels in rupture mode & premature firing of
pyrotechnics). This criteria applies during
all operational phases except initial assembly
and maintenance. Some degraded performance
following the first failure i? rnot precluded
by the fail-operations/Fall-safe requirement .

Sateoty critical and mi
st sy s

=11

wmenkly & malntenance, critical air-
lock components shall be Fail-

MLreimegn .

=0 D 1ng &S

132(C-4,
2.1.10.1)

& orournd
grned to be fail-

=03 Non-critical airlock components
support hardware shall be desi
safe/restorable.

1”“(L~4,
1.10.24)

:
1
t
]
t
1
:
i
]
3
|
3
i
'
=04 Redundant functional paths of airlock sub- i
systems shall be designed to permit verifica- |9
tion of their operational status in flight i
without removal of ORU s, i
i

i

]

i

1

1

t

1

§

¢

1

:|

]

H

]

]

1

1

]

:I

1

t

132(0-a,
2.1.10.80)

=% Satrety &

shall be

airlock subsvestems
ional instru-

mentation f: 3 causze the loss of a
recuridant funrllundl pdth where appropriate.

=0 ALy ook
tal Lty e

vatems shall be such that one
additional f

1l e

Mot oase

-7 Alrlock support ghnll be provided to the
crew in the none 1 dous areas of the Space
Station for 28 davs.

~~~~~ 0 The airlocks shall have the emergency



PAGE 2

operational capability for 28 days for IvA

tramnsfer to a rescue orbiter.

(' Az a minimum, fail operational, fail fe,
117y
an critical systems within

torable (dpdhl] t, shall be provided
Faty and mi
Pl alr locks .

=10 The airlock design shall reflect in order
precedence (1) elimination of hazards by

removal of hazardouns sources and operations
: (“) prevention
oty devices,

by appropriate design meas
of hazards through the use
(3 control of hazard through :
warrning devices, special prmceduraw
emeragency devices.

=11 Detection, containment,
iJ!UVLLHMﬂ.UI Lhe alrlock gele
as Fivews, toxic contaminatic depros
tion., malfunction of mechanical systems
rotating equipment or structural damage .

~12 The airlock shall provide isolation from the
remainder of the Space Station or any adjiacent
module which contains confined hazardous or

toxic materials.

~-13 Rapid emergency FVA egress from the airlock
211l be PObblbl@ with minimal EMU functiornal

it
checkout .

, aubsystems, o eaqripment looataed
S > Station airlocks shall b
tolerating the Jdiffersntial pr
e wized condition withiout
nazard.

Fesil

=15 Emergency life support, damage assessment,

medical equipment appropriate to the dl?lt_

shall be readily accessible to the crew

within airlocks.

=16 The airlock design shall be such that the
for extensive crew training is minimized.

CANDIDATE SOLUTTIONS

Nore

CRITICAL ASSUMPTIONS

Nore

* s VNI -
definition of this preliminarw rngurtvmwnf

A

apable of
ure & e
Ltirng in
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t
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13
2.1.1] 1)
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11.2a2
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~.‘.11 ld)

13z
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ted

Shloedn)

(l'"/l‘*:
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REFER. No.

REFER. NO

has beern defined for study to confirm

(i e

complete
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504

H0401

CROSS

FORMAT

IVA/EVA INTERFACE

3.1

DESTGEN/OPERATIONS REQUIREMEMTS

PRELIMINARY

STOWAGE /STORAGE

STOWAGE

REFERENCE

Rew i sed

REQUIREMENTS

S EML

=02 llabeling shall
identification

-3 Design
and

-4 Temporary equipment restr
vided near ‘

-5 External
Freae of

Fres

restowage

PrER G

-6 Stowed eaguipment shall be acoes
percentile Oriental female through 9%tk
percentile American male.

----- 07 (M shall be stowed per TRD requirements. )#

CANDIDATE

TO

OF EMU EQUIPMENT

RFP PARAGRAPH No: C-4(2.2.11)

shall be

be provided to allow easy
of stowed ltems.

REFER. N

135y

astowed as olose to 1ts
ol l -

oractic

L32(C4-4%)

of EMU.

aints shall be pro- 132(0-4-4%)

storage areas

1
]
1
1
:
:
:
1
1
shall provide for easy access, removal [132(0-4-49)
!
i
1
1
:
!
sy Faces :
i
i

2

hodes .

SOLUTIONS

02 Utilize

location

B2 Use

02 Provide

02 Use pictures and
ardd

: wWirdows
tdentiafication of osto

locations

color

compitber

graphics
identification.

1

L32(C~-4-50)

sible to 5Sth 1a2{0-d-a7)

132(C-4-5%)
34R(p II-26)
349 (p B-1)

!
i
1
|
i
i
i
1
1
i
13
i
I
1
|
i
i
|
|
1

REFER. NO.

as o an aid in storage

lockers Tor e
sl Qear

invaentory of stowed gear. 13200 d—a3)

347 (p 150~
151)

sketches to illustrate
stowage of stowed gear.

]
i
1
1
[}
t
1
I
i
i
1]
1
i
1
i
i
[}
1
1
i
1]
i
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CRITICAL ASSUMPTIONS

0 EMU to be stowed

Lrnoairlock.

0 2OFEMUTE per alrlock, 2 oairlocks.

30401 - REQUIREMENTE

REFER.’

NO .

B2 (gt

1)
TrT-

PR

¥ Ar "ISSUE" has beern defined for studvy to confirm or complete

definiticn of this preliminary requirement.



REPORT FORMAT 3.1

) IVA/EVA INTERFACE

ol STOWAGE / STORAGE

50402 EEL EQUIPMENT

REFEREMCE TO RFFP PARAGRAPH No:

CROSS

Reviased: w1 d s

REQUIREMENTS

e stowed s o lose

=11

and

=2 Provide easy access, removal

: Festowacs
EEL equipment .

Provide easy identification/location of EEU

eauipment. .

Provide restraints

whorage

temporary equipment near

Areas.
shall

=% External

i f ;

sur faces of storage facilities
af hardware protrgs
ar o Les

5th

acceszible to
through 95th

equlpment shall be
- 1tile Oriental female
percentile American male.

-7

Adequate thermal and micrometeoroid pro-
tection shall be provided.

—(&

*{Location and stowage configuration of EFEU
equipmernt shall be TED. )+

CANDIDATE SOLUTIONS

QF  Provide computer inventory of EFU eguipment .

T
).

1l hustrate

wlketehe
to

Use piloturss and
lacation and acc

3

CRITICAL ASSUMPTIONS

o) EEL to be stowed outside of airlock.

C-a(2.2.11)

oy 1t

of

s, mharp oor e s

DESTIGN/OPERATIONS REQUIREMENTS

PRELIMINARY

LE2{(O~4-4%)

132(0-4-473)

|

1

i

i

i

i

|

|
1132(C~4~-4%)
|

H

i

;

i

1A (0-4-50)
]

i

132 (0~ 4-65)

1%

132(C~4-5%)
347(P 150-
151), 34%
{(p TIT~11:)

-

Y,

'
i
|

1

1
1
i

1

]
t
t
1

[}
1
§
I
1
]
1
&
]
L}
1
i
t

i

REFER. NO.

LA2 (0 a--500)

1
:
F3AZ (e L R0
P1sL)

)

i

REFER. NO .

132(0C—-4-5%9)



PAGE 2 50402 ~ REQUIREMENTES

) A minimum of 4 EEU’s to be stowed on 132 (0-4-5%3)
"Full-up"” Space Station.

A UTESUE Fined For study bto confirm or oomeleio
deFind tioen el Tmirnary pegui remer .



REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

5 IVA/EVA TNTERFACE PRELIM,NARY

504 STOWAGE /STORAGE
50403 RESTRAINTS/TETHERS/EVA TOOLS

CROGS REFERENCE TO RFP PARAGRAPH No-: C-a(2.2.11)

Revised: n/l4/05

REQUIREMENTS REFER. NO.

7ip 134)

shall be provided for EVA 4
A V-VT)

el tether .

=011 Storage
tools,

po150)
C—-a-4'%)

=02 Identification of storage facility contents
and operating procedures shall be provided for
each drawer, cabinet, etc.

v}
e~

spares shall be provided inside station as
well as outside of dedicated EVa airlock.

-1 K {Stowage for EVA restraint/tether items shall

]
i
|
i
i
]
1
1
1]
H
]
-03 Stowage facilities for EVA equipment and 113

]
l
+
1
:
be located and configured per TRD. )« H
1

1

I

]

CANDIDATE SOLUTIONS REFER. NO.

01 Provide stowage facilities of size TBD for
EVA tools, restraints and tethers.

D2 Provide equipment locker identification
using placards, labels, coler graphics,
pictures and sketches.

03 Provide identical stowage facilities within
station and on exterior Just inside and
Just outside dedicated EVA airlock.

CRITICAL ASSUMPTIONS REFER. NO.

0 Provisions for storage of EVA equipment will 132(C—4-6'9)
be required within station and on exterior.

Q An eguipment airlock for transfer of EVA 132(C—-4-—-60)
equipment/tools etc. will be provided



Ge 2 ' 50403 - REQUIREMENTS

independent of EVA airlock.

Ary "ISSUE" has beern defined for stady bo o confirm or
definition of this preliminarv requiremernt.

conplote



REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

5 IVA/EVA INTERFACE PRE“MINARY

504 STOWAGE /STORAGE
50404 EMU/EEL SERVICING & CHECKOUT EQPT. STORAGE

CROSS REFERENCE TO RFP PARAGRAPH No: C-a(2.2.11)

Revised: Sa/14/85

REQUIREMENTS REFER. NO.

----- 01 Storage faciliti
eoulpment a
checkout of

shall be provided far VR4V 134
tated with servicing and i
WHU and FELW.

-2 Identification of storage facility conternts
and operating procedures shall be provided
for each drawer, cabinet, etc.

347(p 150)
132{(C-4-59)

to provide effective checkout & servicing of
airlock stowed EMU and exterior stowed EEU.

=4 *{Servicing & checkout equipment for EMU/FEEL
shall be stowed and configured per TRD. V&

I
1
'
]
i
t
]
t
1
'
-3 Stowage facilities shall be located such as 1132(C-4-59)
:
!
|
]
:
'
]
1
1
]
:

CANDIDATE SOLUTIONS REFER. NO.

01 Provide stowage facilities of size TBD for
equipment assoclated with servicing and check-
out of EMU and EEU.

1
]
g
i
g
02 Provide equipment locker identification i
using placards, labels, color graphics, }
pictures and sketches. H
I

H

i

]

1

i

1

1

03 Provide storage of this egquipment in up to

three locations—interior, airlock and
exterior.

CRITICAL ASSUMPTIONS REFER. NO.

0o  EMU stowed inside ailrloclks. 132(0C-4-5%)

0 EEU stowed outside airlocks. 132{C~4-5%)



EMU resized in airlocks.

EMU normally serviced as an assembly in
airlock.

Ary TISSUE" has been defined for o study to confirm
definition of this preliminary requirement.

o

504

32(C

320

04

- 4 oo

- /L -

— REQUIREMENTS

59)

1)

oy comelefe



REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

5 IVA/EVA INTERFACE PRELIMINARY

504 STOWAGE /STORAGE
50405 MAINTENANCE & REPLACEMENT PARTS

CROBS REFERENCE TG RFP PARAGRAFPH No: C-a(2.2.11)

Revised: a/14/85

REGQUIREMENTS REFER. NO_

=L Stowaos Facilities shall be provicded
areas For EMUSEVA maintenance &

shall provide provisions
and maintenance equipment .

=02 Slowage Taciliti
for tools, spares

oA

provided near stowage and use areas.

-4 K{Parts, spares & tools for EVA support shall

3
1
]
|
:
:
:
~-03 Temporary equipment restraints shall be :
i
0’
]
:
be stowed per TRIO. )% i

CANDIDATE SOLUTIONS REFER. NO.

0l Locate storage areas near dedicted EMU & FVa
ecuipment airlochks.

]
]
]
]
:
02 Design and dedicate work area to include i
effective stowage facilities to accommodate ]

all aspects of routine as well as contingency |
maintenance operations. i
:

3

]

t

]

1

]

i

]

03 Make use of portable tool caddies. 347 (p 224)

03 Establish tool display in "home shop" stvle tol347(p 282

provide guick visual inventory.

CRITICAL ASSUMPTIONS REFER. NO.

0 Maintenance and repair of EVA equipment to 132(C—4-¢1)
e performed 1nside Space Station.

0 Station to incorporate eqguipment ailrlock Tor 132 {0401
transzfer of tools and EVA eguipment without
use of EVA airlocks.

¥ An "TESUET has heepn defined for study to confirm or complete
Jefinition of this prelimimary requirement.






REPORT FORMAT 3.1 DESTEM/OPERATIONS REQUIREMENTS

5 TVA/EVA TNTERFACE P RE Ll M I N A R\i

L4 STOWAGE / STORMGE
H04A06 PAYL.OAD SUPPORT EQUIPMENT STOWAGE

CROSS REFERENCE TO RFP PARAGRAPH No: C-4(2.2.11)

Rewv i sed: m/14/85

REQUIREMENTS REFER. NO.

1o

shall e provided for
poauipment within station.

0L Starage provis
pay boaa suppor t

347(p 150)
132(C-4-4%)

-2 Identification of storage facility contents
and operating/destowage procedures shall be
provided for each container.

pauipment shall be grouped together and
provide for a wide range of item sizes and
functions.

132{(0~d4~4,
S0, A0
Fa i VeV T

=15 KU TRD provisions shall be made For stowage of
penv foad supmor b equl peri L JF

]
i
i
]
|
i
)
|
:
~03 Storage facilities for all payload support P132(C-4-68)
3
'.
1
:
1
]
|
k
i
t

CANDIDATE SOLUTIONS REFER. NO._

01 Provide universal stowage facility.

02  Stowage containers dedicated to pavload.

03 Tdentify/mark all support equipment and have
a separat removable labeling system to
accommodate all possible equipment.

CRITICAL ASSUMPTIONS REFER. N,

I e pmern b siated with specitic pavload L2 (0 -t
cupport Functions Wwill be provided inside
the Space Station.

¥ An YRS
JeFinition

w freerr defined for stady to contfirm oy complete
thism preliminary requiremsnl.







REPORT FORMAT 3.1 DESTGN/OPERATIONS REQUIREMENTS

5 IVA/EVA TNTERFACE PRE“MIN AR‘!

S04 STOWAGE /S TUORALGE
50407 GROWTH

CROSS REFERENCE TO RFP PARAGRAPH NO: C-3.2.2.9

Revised: mAla/ms

REQUIREMENTS

e madche tor ard
asible levels of

rle

Space SEation

CANDIDATE SOLUTIONS REFER. NO.

347 (p 134,
137)

01 Use of modular stowage facility system to i
aquickly and effectively add or subtract EVA i
gLl pm_@:t stowage as the use of EVa equlpment |
changes . ;

]
i

CRITICAL ASSUMPTIONS REFER. NO.

NOr e

¥ oA T E" hax been defined for study to confirm or complete
definition of this preliminary requirement.

CRIGINGL rang i3
OF POUR QUALITY






REPORT FORMAT 3.1 DESTIGN/OPERATIONS REQUIREMENTS

£ IVA/ENA INTERFACE P RELI M | N A RY

RInL PERGONAL HYGETEME
50601 IN-SUIT BODY WASTE MANAGEMENT

CROSS REFERENCE TO RFP PARAGRAPH No: C-2.2.11.1

Rewis

1o S/ lAasen

REQUIREMENTS REFER. NO.

----- 01 Tr-suait bhody was e amen b shall provide

For male and Female urine collecting devices.

Mara g

3R%0(p 34)
132(0-a4~57)
132(C—-4-£0)

-2 System desian shall prevent the return of
odors, particles, biotic contaminants and/or
toxicants to the Space Station environment .

(
Space Station waste management swstem, post- 32(C-4-57)
EVA per TRD regquirements. )k I (C-4-60)

wda

=4 In—-suit body waste management provisions shall

350(p 34)
For art EVA maximum of 37

N
)

aconmmodate body wees
oo,
~35 Uy ire ool lection and management shall e

¥
1
i
3
]
]
i
i
g
i
i
=5 *{The EMUY waste shall be transferred to the 1 350 34)
: )
!
|
1
]
t
i
]
[}
1
|
TRO. )& |

CANDIDATE SOLUTIONS REFER. NO.

01 The inner cooling garment should provide for |
the restriction of perspiration to under-— H
garments . i

1
1
1
!

CRITICAL ASSUMPTIONS REFER. NO.

N e

0 Ap CTSESUE" has beer defined For study to confirm or comolete
definition of this preliminary reguiremernt.







REFPORT FORMAT 3.1 DESIGMN/OPERATIONS REQUIREMENTS

w5 IVA/EVA THMTERFACE P RELIM | NAR‘{

D FERSONAL HYGTEME
5062 SUIT HYGIENE

CROSS REFERENCE TO RFP PARAGRAPH No: C-4(2.2.11.2)

Reviseed: =/ 1A/E5

REQUIREMENTS REFER. NO.

drying eguipment shall ime Dude VAR 10, 340
s, and desiceant for removal of P10aip 13)
the =ult Tollowing use. :

1 :
mo sy e

-2 There shall be provisions for EMU sterili-
zation.

of the EMU interior with antiseptic to 104(p 13)
control contamination From urine, fecal '
matter, vomitus, saliva, or blood.

=g K{ieaning of the EMUE shall be per TED design

251 (p 10,34)
RS petnerr b, 3k 13

1
I
|
t
i
-3 There shall be provisions to enable wipe out  1351(p 10,34)
I
1
i
:
:
]
]
Pl0a (1733

CANDIDATE SOLUTIONS REFER. NO.

GENM The exterior of the suit should be cheoked
for radiation before crewmembers handle and
disassemble 1t.

01 There should be suit drver motors that can be 28 (p B1)

set to turn off automatically.

031 The suit should have the capability to be
stored 1 an wltraviolet sterilization
Clhiaunber . i

CRITICAL ASSUMPTIONS REFER. NO.

[Morrre

¥ Ay "TEEUET ham been defined Ffor o ostady to o confirm oo complete
Fefinition of this preliminary requirement.






REP

by

ORT FORMAT 3.1

DESTGN/OPERATIONS

IVA/EVA INTERFACE

TRATNIMG/ PROCEDURES

S0701 GEMERAL.

RO

Rew

REG

53 REFERENCE TO RFP PARAGRAPH No:

Tsed: Sila/mn

UIREMENTS

1]

=2

=03

~(14

CAN

Felooporations that suoporlt FVA

miyl I

Lrainod by simulation o
er training will

REQUIREMENTS

PRELIMINARY

REFER. NO.

acltivitien PLER, L ES

oo the oround.
rer provided on-ovbitl.

I
1
i
t
§

Escape, emergency and decompression procedures! 347
will be trained on the ground using simulation!

where practical.

EMU suiting procedures
will be trained on the

EVA communicatiorns and
will be trained on the

DIDATE SOLUTIONS

N

CRI

€

TICAL ASSUMPTIONS

Non

A

e

AL

Gdeifin

and suit
aground.

maintenance

1

1
monltoring procedures D EAR

|

1

around.

FastE " has been defined For
1ticon of this preliminayy requirement.

PR -
sl

REFER. NO.

REFER. NO.

For conitivm oy

- » o~ | BN S
IR e e






REFPORT FORMAT 3.1 DESTIGN/OPERATIONS REQUIREMENTS

5 TVA/EVA TNTERFACE PR E“MIN ARY

551 MAN-TENDED
55101 GENERAL LAYOUT

CROSS REFERENCE TO RFP PARAGRAPH Mo - (See below)

Revised: 1P/ EE

REGUIREMENTS REFER. NO.

Station avtomalbed Funotions shall e
capab e of beilng overrvidden or inhibited

by an EMU crewmembar during the man-Lended
oparations.

appropriate operation feedback, shall be 3.3.¢)
designed for use by EMU suited crewmembers.

-5 *{TRD wvolume shall be allocated per EMU Crew-
member function to facilitate taskJactivitby
accompl ishment & minimize or avold confinement)
@f foctn, ) |

{
i
[}
H
1
1
i
:
—02 The use of all control & monitor devices, and | 132(C-3,
i
|
:
|
I
1

12da{p 10-22)

=0 The avomebtr Lo arrar vt al compar tmen G
shall provide the nec zary & adequate EMU
; sovolumes, & envelopes to all
functions within the Lab module while in the
man—-ternded mode & while conducting repair,
maintenance or structural work in the de-
pressurized moduale.

=07 Internal hatches and doors shall be configured!l124(p 10-23)
to allow EMU pass-through without body

reorientation.

-0 System and subsystem hardware & software
e« taned Lo provide adeoguate FMU cle &
& accessibility to facilitate mailnternance
while in the unpressurized, man—tended modale.

=09 Floor to ceiling height shall be compatible
wilth t O-a rrentral body posture of the
spec i Filied EMU anthropometr Lo range paramebor s,

132004,
2.2 100 1)

shall be eguipped with
ittable rest s to allow accoess, removal &
stowage of eguipment and accommodate EMU

=10 Drawers & cablnets

-

i
]
i
1
i
i
i
i
i
i
!
t
t
i
i
i
i
1
!
1
I
1
i
i
1
1o ey P
Ly 132004,

oo
I
i
i
t
'
!
i
1
i
i
:
1
I
i
!
t
I
i
¥
}
i
1
t
!
i
1
!

=11 Drawer stowage devices shall accommodate FEMU 132(C~4,



PAGE 2 55101 - REQUIREMENTS

gloved access operations.

=13 Provisions, e.g. electrical =, shall be
available for on board maintenance, to be
accomplished ab potential problem locations or
alt some designated maintenance location Arl
provide EMU acoe i biby .

~14 *{Functional group interrelaticnships of com- 1132(C~4,
partments shall be a prime consideration in V2.2.10.01)
the baxsic man-—-tended lavout areangemernt. TRD
comparimentysarea adjacency criteria will pe
applied in determining the cotimum Felation-
ships between the wvariogs activity SR

=15 Redundant accommodations fopr complete commarnd
& control of the man—-ternded station shall ke
provided For EMU ae

132(0-4,

1
[}
]
t
I
i
[}
1
|
1
1
¥
1

¥

I
]
i

i

1

L7 The man-tended Lab module shall e devianed tol 1350
Facilitate svatem arowth & accommadate FMU i

s oand operations through use of meocda ] ar :

& mubsystem design. i

t

I

7y
24

—18 ®{Facilities & equipment shall he designed to L 132(0~4
support EMU reconfiguration, growth, ard }2.2.10.1)
update through TRD methods. )+«

~1% #{The =staticon module will have a worbkbench 124 o

worbshop equipped with TRO stardard tools &

diaonostic aids, coupled with the ML

A T sy EF e e, )k i

T

CANDIDATE SOLUTIONS REFER. NQ.

Ny e

CRITICAL ASSUMPTIONS REFER. NO.

0 The man—tended unpressurized sta 1tion module
will be replaced for manned Toc.

L Ve B § =Y has been defined Foroo Ludy  bov confirm or complefe
definition of this preliminar WoreQUEIFemern t



REPORT FORMAT 5.1 DESIGN/OFPERATIONS REQUIREMENTS

IVA/EYA INTERFACE P RE“ M I N A R\j

MARMN-TEMNDED

55102 TRAFFIC FLOW

CROSS REFERENCE TO RFP PARAGRAPH No: C-4(2.2.10.1q9)

Revised: =S/ 1e /e

REQUIREMEMTS REFER. NO.

L

=15

—{

%

Sh{p 12,

Flow pattaorns For Che man-—terds mociabe shoaldl 1
man Lmi e istance large masses are brans- (2.1.2)
cor ted ., redcuoe A b : Le the cone

gestion caused by masses btransported through
tight are & reduce the freguency of
transport .

shall be clearly marked
lons to facilitate EMU &

Passageways & hatches
as to clearance dimer
contalner transport.

132(C~4,
o2 10.19)

Equipment located near traffic routes & work-
ctation areas shall be designed to accommodate

ML crew moyemern .

b ocate man—-tended workstations according o 113101.2)

FMLE werr ki ernve ] ope crd teria, M

132(0C-4,
2.2.10.1q)

A& clear zone shall be established conbiguouns
with each hatch & bulkhead opening, reqguiring
all surfaces be free of hardware protrusions,
sharp corners and edges, & recesses or holes

& meet the EMU reguirements.

132(0C~4,
D.2.10.19)

The EMU restraint svstems shall be stowable so
az to leave the aisle completely clear & with
no sourfaces protruding.

Hoses & cables shall be restrained and out ol 138 347

the way of EMU crewmembers traffic paths.
Provide dual escape routes from all activity 159 (p 22
areas to the extent feasible to serve in the
pyent that ane roadte s impa 5 )

L2d{p 10

23)

1
1
The Space Station shall provide orew & equip- |
ment with sufficilent restraints & locomotion i
aids to enable the EMU crewmembers to function)
efficiently & effectively. 5
:
1
1

Hardware shall be designed to withstand in-



PAGE 2 . 55102 ~ REQUIREMENT

advertent collision & use as a mobility aid or
temporary restraint.

=22 The Lab module shall be provided with woiega L
markinags & other cues to provide the CoF e
directional bial orientation For wee with
mobhility & re “aint devices,

S

operation of switches & circuit breakers by a
EMU crewmember .

—2t Equipment restraints shall be provided tea
anchor every item of use that is not e e
nently attached to the

~ation.

st oentryexit at all Lab work

1
1
H
1
1
1
1
1
]
1
!
1
1]
H
Provide a means of preventing inadvertent 1131
|
[}
]
]
i
1
1
1
1
1
]
1
I
!
]
1
i
1

CANDIDATE SOLUTIONS REFER. NO.

Norie |
t
]

CRITICAL ASSUMPTIONS REFER. NO.

W) The man-tended unpressurized station modyle
will be replaced for manned TOC.

oA CIESUEY Rhas heen defined For smtudv Fo confivm or oo e fe

P i b lor of




REFORT FORMAT

o IVA/EVA

Dol

55103

CROSS

Ravised:

REQUIREMENTS

~i11

A The mar
witiad

LI
mairnterian
merits . Yk

i

e

REFEREMCE TO

WEr b ere
a1 et
i the mebilitv re

3.1 DESTGEN/OPERAT

INTERFACE

MAMN-TEMIMNZD

DECOR

RFF PARAGRAPH "

NO -

= frrctodd moclo ]
& offies

A

Pl

>

it dewioes
work per TRD

ce and repair

fi{Markings and labels on all equipments shall
e standardized throughout the station
eame F redadasbi lity by EMU—sulted crew per

TAD requiremernts. )€

CANDIDATE

SOLUTIONS

NOre

CRITICAL

ASSUMPTIONS

The
raolaced

1

Special o
oy olear
mae e

"o
=N

Arr U TRELE
Jefinition

mars - e ol

mecdinl e

LUy 1 i zed

for manned TOC.

ol within mo
all labels
COF W

riteria ie nee
reacdability af
Fow FMb-au 1 bed

e

0T

bheerr defined For study
this preliminary requir

TONS REQUIREMENTS

PRELIMINARY

=4 (22 10)

REFER. NO.

FRILEZ(p 2-1,
P2l i) Crit
sLung

e
L

2]
tle

Fow

Iy Nale;
arred
FEMGULF e

132(C—4,
2.2 10.1a)

Crit Assumpt
¢

1y Sy

o

REFER. NO.

REFER. _ NOQ.

for e

will

it le
Al

tor ot irm comp fete

ey i,

A e






REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

5 IVA/EVA THNTERFACE P RE |- I M i N ARY

Bl MAN-TENDED
55104 MATERIALS

CROSS REFERENCE TO RFP PARAGRAPH No: C~4(2.2.10.1)

Rovised: S/ 19/ a0

REQUIREMENTS REFER. NQ.

=1 Interiar aress of the Space Station shall be
devoild of sharp-edged surfaces and meet EML
accommodation regqulremen s,

-3 A means of avoiding injury or EMU damage from
inadvertent contact with protrusions shall be
provided.

=03 All areas
mailrntedn

132(C~4,
2.2.10.1H)

of the station shall be conveniently
abrle by an EMU crewmember .

142
(4.1.5.2)

----- O Interior materials & finishes shall be
lected to withstand contact and abrasi

From Uthe FMU-sd s anc o ipmernt and Lo

mirimiee particulates n the envivonment .

1az

P - PRI
(a4.1.5.2)

=07 ALl transparent surface
windows, ¢ , shall be G "
and guarded where crew or equipment movement
may come in contact with these surfes Cand
facilitate on orbit replacement by an EMU
crewmember .

CANDIDATE SOLUTIONS REFER. NO.

Ny !

CRITICAL ASSUMPTIONS REFER. MO,

0 The man-tended unpressuy ized station modhile
will be replaced for manned TOCG.

c e def
i

weed For study o confive or comple s
preliminary requiremernt.

clefinitiorn ol






REFORT FORMAT 3.1 DESIGN/OPERATIONS REGQUIREMEMTS

T, IVA/EVA INTERFACE P RE L I hi l NARY

| MAN-- TENDED

551615 ANTHROPOME TRY

CROSS REFERENCE TO RFP PARAGRAPH No: C=4{2.2.10.

Revised: Bl e

REQUIREMENTS

e e ber Face
wnmecicla fe Blve TR FEMU s by oo

A E S T demioan o Pl
) (]

e
Farrger . )

=% The man-tended layout, facilities & activities

shall be designed to the EMU 0-g neutral body
posture.

-04 Workstations shall be designed to accommodate
EMU O-g body posture.

=05 The desian of passageways & locomotion aids
shall consider the EMU neutral body positions.

CANDIDATE SOLUTIONS

N

CRITICAL ASSUMPTIONS

O The man-tended unpressurized station module
will be replaced for manned TOC.

Frane

ot

G fined For stud)
s opEed imiriary peaquiremernt .

v A r

1)

REFER. NO.

R0,

Do 10 01 ()

r124(p 10-23)

1
',
1
i
(131
1
i

124 (C-4,
DLoe 100 1g)

REFER. NO.

REFER. NO.

m ooy e ot






REFPORT FORMAT

5 IVASENA INTERFAGE

MAM-TEMDED

HH106

MODULARITY

CROSS REFERENCE TO RFP PARAGRAPH NoO: C-a(2.2.

Reviased:

REQUIREMENTS

womftad b b oahhle boo orecorn P aure
Cerr o b umes sy ariGEest e TR methods
coupmenda e Fevised cornflauratlons,

*{ Inter faces betweern primary and secondary
mtructure and betweern subsvstems and their
attachment to structure shall be standardiz
per TRD to minimilrze human involvement in
repalr maintenance, eto. )k

s

whall facilitate
e of modular and

sy atem
subsvastem

Interior design
growth through
desian.

-3

Lockers shall be
interior arrangement

e WY s W F O
overall

Moch Lar
intao the
shation.

of

= (e

Sywtem desiagn shall provide interTaces
LBrevernt mis rtion of eguipment modchal
intermixing of eguipment interface

that
=Or

-07 Removal & temporary relocation of partition
modules which must be moved for wall access
(as for leak repair) shall be desianed for

EMU~=uit aloved hand operation.

papckes per TRIY cr i feer
Ao o various mochilde

F e e ol 3 pmer
provide flexibility

configurations. )&

Y

A
)

ahall arrcarad width-

SO Eodpmernt raclos e A

-1 moctn iy

F{Provice utility inter faces in

RO criteria. i

Lneoroorated
the

cornrmectors.

=/

! [

e

1

DESIGN/OPERATIONS REQUIREMENTS

PRELIMINARY

-y ] [ 35 oy
S A ] PN M

REFER. NO.

ey £ ey
& ( Kos o

D

- 2

“

1

3-54,

44 (p
'.'.')

9

d

132(C-4,




PAGE 2 55106 — REQUIREMENT

=11 *{Provizions shall be made For pey iodic

131 (p 1.35.13

upgrading arnd modi fication per TRD H
!

1

FeQuirements, )k

CANDIDATE SOLUTIONS REFER. NO.
0Ol Desian modular interior walls and dividers P L3113
whiich can be repositioned as required. I |
modiutlar structure and attach points for walls !
and dividers. i
1
]
02 Design modular equipment unite with standard, |
peated fasteners and structural attac i
CRITICAL ASSUMPTIONS REFER. NO.
{1 Thore will be oo Pkl tals i Ui by acconmodat 1one
For  the man-—torded contiguration.
¥ An CTESUET has been defined For studv o confirm or complete
definition of this preliminary requirement.



REFORT FORMAT E_1 DESIGN/OPERATIONS REQUIREMENTS

5 TWA/EVA TNTERFACE PREUMIN AR\!

Sl MAR - TENDED

55107 WINDOWS/REMOTE VIEWING

SREMCE TO RFF FPARAGRAPH No: C=1(2.2.35.2);0-2(3.1.1)

CROSS RE

Rewvimed: ST YA

REQUIREMENTS REFER. NG,

—

=011 Provics a means of achieving the areatest A, Lase , Le7

y 1 reduction in reflectanc o all

of all window panels, except For
arvmost o sur face.

s Faces
the out

-02 The window characteristics shall be compatible
with thru-window photographic requiremernts.

i
:
g
i
]
1
!
'
1
]
|
(5 ok {Ohservation windows shall have a minimum i
diameter of TRD inches o provide binocular |
viewlrng through a window simul taneously by fwe
FEth percentile EMd-sul ted smericarn male i
1

}

1

1

i

i

1

]

1

i

i

i

]

I

1

1

]

oy ewmembers. ) E

s omaeytter shiade capabile oF Lad, 1oL

srevertbirrg the brarism

i le, I Frared, microwave ard
dforizing radiation. Window shietlding shaltll be
coaordinated with ofher radiation prote
work to o achieve le thrar allowabile dose
levels.,  Intermnal EM envivornment to be within
ACGBTH, ANST guidelines, coordinate with laser
and RFF svstems design. )#

are of

b1

=15 «{The hare value for the window assembly shall
c than TRE percent &t the installed

AL

s Jiant transmission of the wirndow
emibriv whall not he less than TRD percent of
the wisible Fum o at the irostalled sngle.
fidbravioiet sty miloroinee . artd
dewrivirng radiation =hall be oornbroalled bo
% Fan allowable Iimdis

.

sEor EL o
e D0 e

w (s Face DI
Hd. Wavefromnt de
rrariennes fer s

: ko, oneer arny 40 Jlameter

EFENE SO Eare mur Fa ol the wirdow, For o all
arngles up to 45 degrees From normal.

b, Parallelizm shall not be exceeded by more than

1

1

1

i

t

b

i

stead d orot exceed D00 :
3 ]
1

]

]

1

]

]

i
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of one
S Gl

& oarc seconds betweern the Fwe surfac
panel s and shall not exceed 30 arc
bretweer oo

L EHurfane it arred i by GO ey e
ML= D RS0 coe b b ber
----- L The installation angle of the wirndow s Ly
shall not be less than &5 degress measured
from the horizontal reference (25 degree angle
of incidence).
—12 Windows shall be impact resistant and have 3)
multiple panels to protect agairnst mi
meteorite or debris impact.
=L K The architecturs arvanaement of
verEl Ll i el st d b adldow acle o
the per formarnce of muqf, mr;ur~~
ey @ e ena B o 1 v Eace
: L3 ey MU 3 fed Amwrfbdr i f e e
e lrey s )
----- 14 #{Provide TRD wirndows to adlow viewing i all
directions. )& ;
i
1
15 Provide workstation windows in accordance withi131
operational viewing requirements (Refer to H
55401) . i
I _
! —
-l Provide a window in each airlock and hatoh ‘147
door allowing a 4% degree field of view in all!
direction:s from nadie |
17 Provide clearning Ui mmen . arnd maler sl
which are compatible withe fle WL et i
sy Faces, )k !
|
IS *{(Provide easily installed and removable inner!
ard cuter window protective covers per TRO N
criteria in addition to radiation attenustors. |
The outer window cover shall be cenrtroal led H
remotely from within the interior. )« !
1
]
-1 Prmvido optical viewing devices and/or closed 14,157
tirouit television where ox terrmal vivsual moni—!
lurlnq Ceesken cannat be performed by oo ec b !
vision., (Direct visiorn i proftereed. ) :
CANDIDATE SOLUTIONS REFER. NO.
Ny e :

CRITICAL ASSUMPTIONS REFER. NO.

0 Windows will be reauired for mar - tended
pay load operations.
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0 There will be glass panes i1n the windows
aven though the man-tended modules will be
L@y s 1 zod.

DU s beerns Jdefined Foro ostady to o corf e or oo Hebe
definicion of this preliminary requlremernt,







REPORT FORMAT 3.1 DESTGN/OPERATIONSG REQUIREMENTS

IVA/EVA INTERFARE P RE l- I M I N A R\ !

Al Man-TEMNDED
55109 STOWAGE /STORAGE

CROGS REFEREMCE TO RFP FARAGRAFPH No: (See below)

Rev i sed: TR s

REQUIREMENTS REFER. NOQ.

vvvv L Fouipment shall be stowed s olose o s wse L3 (mddmedew )

tocablon as practioal.

=2 Labeling s=hall be applied to all stowage L32{C—4-4%)
compartments for eas cacdabllity by EMU-

suited crewmembers.

-3 Temporary equipment restraints shall be pro- 132(C-4-4%9)

vided near storage areas.
-5 External surfaces L3P (C-4-4%9)
sompar tments shall
sSHErD COrrer s

of

storage equipment/
"ot

protrusions or
wy,ooor holes

I
1
i
4
]
t
I
I
i
i
1
i
i
1
|
]
1
¥
[}
[}
!
]
i
'
t
¥

Ui Adegquate thermal and milcrometeorold protectiont 132 (0C-a-a59)

whall be provided.

, EVA tools, re
tethers shall be provided.

=17 Stowage For spares stradnts and 1347(p 1343

inspection equipment & tools shall be 349 (p V-VI)
provided for both pavload equipment and
station systems.

=% Stowage compartment desic shall provide for (132(C-4-49)

retention of all contained items until

individial 1y acoes

H
i
i
i
;
!
;
|
=3 Stowage for all checkout, calibration and F347(p 134)
|
!
;
i
i
i
i

od by the orowmeminor .,

=1 K{TRD volume shall be provided For
mpares, tools, restraints, tethers
ol e . ) F

B 2 S
arred tem i

Orit Assumpt
£y 7,

""" LE 0 TRO provisions stall be made For refriger-
abtior, framidi by, arsd obtfrer s rorimers il
conrtrod s, Fequired. )F

Orit Assumpt
Euy 7
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&l

CANDIDATE SOLUTIONS REFER. NO.

L1 Provide the capability to remotely monitor and!
control all climate control functions of

I
]
specialized containors. ;

CRITICAL ASSUMPTIONS REFER. NO.

0 The man—tended unpressurized station module
will be replaced for manned T00.

¥ An "IESUET has beerr defined For studv fo confirm or complete
definiticon of this preliminarv reauiromert.



REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

x, IVA/EVA INTERFACE P REL I M I N A Rv

S MANM-TENMDIMD
55201 INTERNAL ENVIRONMENT

CROBS REFERENMCE TO RFP PARAGRAPH No: see below

Rewvised: S/ 14705

REQUIREMENTS REFER. NOQ.

(0] EEr e L TRID paw lovd —oansed abmosmhier e ared PLER{Cd,
water corbamination detection, monitoring, andgl?2.1.11)
e trend )k |
!
i

CANDIDATE SOLUTIONS REFER. NO.

Nore

CRITICAL ASSUMPTIONS REFER. NO.

') In the man—tended mode, the only internal
atmosphere and water management systems
will be those associated with life sciences
pay loads .

vore
Joa

A0 L fegen beery defined Forostuady fo condiem or commed e be
definition of this preliminary requirement.






REFPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMEMTS

5 IVA/EVA INTERFACE P RE“ M I N A R\!

RN MAR - TEMNDETD
55202 EXTERNAL ENVIRONMENT

CROSS REFERENCE TO RFP PARAGRAPH No: =4 (2.1.3)

Revw s s /1455

REQUIREMENTS REFER. NO.

-t ] Arrgd AL

arrd record data b

R K Mol tor Jose pates and shorteLerm aooum 17%
lated doses to each crewmember / visitor, and

keeo exposure records by TRD methods. )F

,.,-l
.b

03 *k{Windows =hall provide attenuation of ex-—
ternal ionizing radiation to allowabie limits
v TRD methods. )&

179, 3

.

354

i

— R Provide TR sk w lded valume For radiatiorn—
e f E e maber fals, )

Statice: From
it space pad i

S R Protee o hamares de Space
Pwer ex ey e o

Biowr boe TRD meibbodhs. )&

ot iorr of
’) ¢

reallstic percs

=0 R ERUr e crew fras
aticor harards via T E!D methocs.

Fadil

17%
104(p 31)

-7 Minimize crew radiation dose levels and keep
accumilated doses below allowable levels
during all activities.

smpseres fren exEarrald  too Bl Spacs
f/?I Vometiiods, and record (,J’-x.f

=19 ok {Moprd tor trapped electron Flux and ernergwe 179
1:)’: m external to the Space Statiorn e TERD

mwi fee ard reecord data. )F

1 F 1":«":r" aciemt bated Flusnce T e bty L0, 18 e
C hiatreereragy (MIED) cosmic rav o parti- 1104
b Wi fh irr the Space Stalilon woerking
s bw TRID methods. )¢
~11 F{Protect crew central nervous swsbems (i e

1
!
:
!
1
1
1
i
1
1
i
!
|
i
1
t
1
|
|
1
t
SalG M/‘*!m«r!m fraprwd proton flux, energy Flux P17
R . .y t
i
i
i
:
|
t
i
i
i
i
I
1
t
1
i
:
I
i
:
3
i
t
i

cluding eves) From HZIF particles by TRD
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methods (e fixed head shielding in

EMU helmets) .

1
i
=12 HRProtect occupante of Fpace SEation Froum o ex - 173, 180 .
i ive exposure fo solar Flare e b radia- L LRS- -510
Licwps b T8RO g J i
|
~IE D | oo (Mufﬂﬁqu(b plarss For crow oroe e
tection during large solar £l AFE everts, )ik V132(0-4-%1)
104 (p 31 )
i
crew from excessive levels of solar 1 1E3
1ble and infrared radiation ey g
Amwriran Council of Government Industrial i
Hygienists, Physical Agents in the Work H
Environment (19m4) . i
H
t
~~~~~ L5 #yProtect orow e FRD methe :
P acceptab e Fraction oF a1l mics i
o H
i
“Ee K Provide TRD mearns of Adding space Fadiabion S W I T
shielding (if Space Stat LONT BF QG Em r o Fh V132(C-4~51)
results in increased particle Fluence) . )& 1104 (p Bl)
CANDIDATE SOLUTIONS REFER. NO.
GEN Levy design requirement on Space Station to i -
maximize inherent structural sh lding, with ! -
low=-2 material on extaerior, higher 72 materials!
inside. ;
:
e Provide wearable, roeadable Peraonne ! olos - j
meters for daily cumulative radiation dose Fop !
Aall crew and visitors |
I
1
03 Coordinate window shielding design with other H
radiation protection work Lo achleve lo: thar |
dllmwdld(athrq> levels, H
1
t
04 Coordinate with other space Station shielding !
requirements/design . !
[}
H
0% Determine radiation shielding thickress i
Fadquiremerts for oach radiation fvoe, beased o
crew dooe allowables and crrerenlt radiat ion i
Flux date. i
'
O Provide radiological physics and radiation H
elffects training for crew/visibors. i
4
i
7 Schedule Cand other activilties A el Ly
considering space radiation environmernt {e.ag., !
during orbital periods of Low dose rates) . H T
!
= Provide fixed active dosimeter sveten external )
to the Space Station, ading proton Flux and H
spectrum (1 (11I1cW(wwlld] shielding): read 4
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out multiplexed in Space Station. Provide
rocordlheeping system, possibly integrated with
interior and personnel dose data base

temn oxtoerrnal

active dosine

{1 Froocw i Fived g
e the sace Station, reading electron flux
ard spectrum: read out mueltiplaxed data and
record in the Space Station, pco b ly inte-
agrated with other radiation data bases.

11 Provide fixed passive devices to record
influence and LET spectrum of high-2 particles
in crew’s workstations. Provide on-board read-
out capability. Readout periodically in orbit
arcd G data.

o lar Flare events
v bime arna eeve

12 Determine probabilities
Frevy imag @ i Fie proton £
A RRTEIRTRECY setra 1
chiaelding trade. . 2 COrCE
Lion. Provide a commuanicat ion

for crew probec
Link to solar flare warning/alert network.

13 Study rescue mission options and scenarios;
preplan how to rearrange massive equipment in
Space Station to provide additional shielding
(perhaps by computer modeling): preplan, by
computer modeling, the orbital changes that
worlld reduce solar flare radiation to
allowable levels. Investigate feasibility of
medical prophvlaxis and/or treatment fo
alleviation of radiation svndreoms of
Coordinate all these studies to develo
gt imam plans.

ibhle radiation
tional safe

14 Attenuate solar UV, IR, and vis
in racocraft windows to ocoupes
levels.

15 Provide micrometeorite shields; coordinate
with radiation shielding. Study "safe haven”
concept for micrometeorite protection;
coordinate study with solar flare protection
reguirements: examine size-freguency distri-
Lution to tablish an allowable risk level .

e Study potential growth options For development
of appropriate means of adding radisation i
OFrote '

CRITICAL ASSUMPTIONS REFER. NGO,

) The man—tended wnpressurized lab module shall
bhe tended by EMU-saited crew.

= Ras been defined For o study o confirm or complebe
Jefinition of this preliminary pequlremesnt.




—




REPORT FORMAT 5.1 DESTGN/OPERATTIONS REQUIREMENTS

", TVA/EVA TNTERFADE PRE”M'N AR\Z'

FAAR - TR

HH203 INDUCED ENVIRONMENT

CROSS REFERENCE TO RFP PARAGRAPH No: C-a(2.1.3)

Revised: S/ 1a/m5

REQUIREMENTS REFER. NOQ.

cid dendd poirnting Lo
EM wrieragy Gl

-2 Monitor (actively) broad band RF/microwave
electric and magnetic field strengths in Space
Station working spaces:; alert crew if
excessive: record data.

3
i

(15w {Comtrol RFE leakage From all electronic
or—boar el (inside Space Station) equipment fo
TERD Jewels, )

-

S oF T ML I
tiorr mon that
Prradiarnce lewvels
L )k

-5 Monitor, during laser-—-on times, the Lrradiance
levels at laser wave lengths at all work-
stations near windows:; alert crew 1if
excessive, and record data.

oy From TRIDD swrerold
em oarowtlhe, elg., corntami
Fadiabion., ebo. )F

—{s K Provide orew protectd
ef Feots ¢
by 3o

CANDIDATE SOLUTIONS REFER. NO.

e P lane arc H-Field maters in all comparmsyts
wher o yocarn penoetyat conver amt beast
raguerncies of an-bosrd madar s commugs Leat Lon i

i
1
03 Levy leakage specifications on all orn-board i
electronic eoquipment. i

1

1

1

1

04 Place active detectors, sensitive to appro-
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priate wavelengths near window worketations,
with readout arnd recaording eaguipment .

CRITICAL ASSUMPTIONS REFER. __NO, -

Nore

* An "ISSUE" has been defined for study to confirm or complete
definition of this oreliminary requiroment



REFPORT FORMAT 3.1 TDESTGN/OPERATIONS REQUIREMEMTS

5 Iva/EVS TNTERFAGE P REL I M I N A RY

S Ma - TRMDED
H5204 AREA LIGHTING

CROSS REFERENCE TO RFP PARAGRAPH MNo: C-4(2.2.10.1.¢)

Rewimed: ST/ e

REQUIREMENTS REFER. NO,

= AL E Tl trterisd by oF  the st €y 3
Pagfibs whaldl be a minimam o pES !
B. The lighting level shall be measuwred on the)
primary saurface wsing a fo-cvandle meter, ;
using a 2u% reflectance magnesium oxide (MgO) |
disk. The intensity of the general illumi- |
nation lights after 4200 hours of operation )
shall not be less than 0 percent of the orig—)

:
:
:
1
t
|
I

1
g
®

inal intensity. Distribution of light shall
not exceed a ratio of 7:-1.

=02 Minimum lighting levels and direction of
il lumination shall be specifiled in all areas
arct For wpecific baske, consistent wibh '
L= 17, CJmannasty s J SO =000 s, L EatOod

and MTIL.STD. la72, (JOoo032) .

<

19 dpp 7.0)

=03 Locate liaght souwro away from normal linme of ;

3
1
1
H
3
E
wiaht . !
i
g
i
t
1

ed to the 1ees

(pp

=04 The light source shall be recess
greatest extent possible and shall provide
even illumination from its location. The
fixture shall be designed to direct light intol
the desired areas with no wvisual discomfort to)
the crewmemnbers .

.21

~—

e b iy Fenr ol irnos of

TR &. )«

AR R Tl

N {, Fry e x',( e ' ‘
TRD & arnd for walls of

—(Ae kP ovi e Jdi Touted luminaries with a5 color
[ gttt wrer o TR deagr e Rotalier, s
needed For soecial apolicatiors. )

=7 A Provide Fixturessluminagrd wifteE @ X
sur Faces do ot exceed TRID degree (O
aperated at maximum autoutl. )

i

=0 Portable lights shall be provided.

,.._
B
&

=% The light source shall be incandescent or
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fluorescent lamps and shall be illuminated
within one second after heing ernergized.

=10 Flourescern: e protected from 190

Lreakage MET Y
“LL Locate liaht controls at conveniont Lowea b bores 152
throughont the 5 e Srtation in accordarce i
with usage reguirements. H
[}
]
=12 Lighting controls shall be provided with an R
on-off and continucusly variable dimming-to- |
low level contral capahbhility. Lowest level i
shall remain visible. :
]
i
L3 Exterior liabt controls shall be located both 13
At the sxterior and interior of the S i
Station at convenisnt Loeations i
CANDIDATE SOLUTIONS REFER. NO_
Nore i
CRITICAL ASSUMPTIONS REFER. NO.
N e

o Are TITESUEY has been defined fFor oo rady ter o cornFirm o comprlete

e F il Lo o L ErEE L My P b e i




REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

5 IVA/EVA INTERFACE PRE“MINARY

Db MAN-TEMDED
55205 MOISE & VIBRATION

CROSS REFERENCE TO RFP PARAGRAPH No: C~4(2.2.10.1.7.4)

Revised: 2/ 14705

REQUIREMENTS REFER. NO.

= W TRD pauipment nolse and wibration spec i Fi-
cations shall be applied. )&

~~~~~ 2 K Demian equipment mounting and location to F1E2(C-4-53)
redquce naise & wvibration conduction betweer: 1 377(p 116)
station hardware and EMU bhardware at worb-—
station=s. )«

1722(p 14)
37%(p 3)

]
1
1
1
d
-3 Prepare a nolse and vibration control plan. i
;
]

1

=4 K {Perform analvitical estimates of EMU noise. )« 192(p 34)
]
]

=05 Plan, perform, evaluate data from moise tests. 1192(p 15)

F2(p S4)

A acouisitlion and evaloa- 1
132{C~4-53

----- e Perform Flight dat
tion; update analvsis methods.

=37 ReTer to Subelements 20501-20506 for acoustic
Nnoise concerns.

CANDIDATE SOLUTIONS REFER. NO.

Mone :

CRITICAL ASSUMPTIONS REFER. NO.

) In the man-tended mode, due to the lack of a
zound conducting atmosphere within the Space

ation modules, the acoustic requirements

pertain only to the acoustlc environment

within the EMU.  The acouwstic environment i

created by EMU hardware, communications, or

by conduction between the Space Station hard-

ware & EMU structures (helment,backpack, shoes) .

¥ An "ISSUE" has been defined for studv to confirm or complete
definition of this preliminary yrequilremernt.







REP

[z S
o g

CRO

Rev

REQ

ORT FORMAT 3.1 DESTEN/OPERATIONS REQUIREMEMTS

IVASENA TNTERFACE

MAN-TENDED

e CREW SAFETY

PRELIMINARY

S5 REFERENCE TO RFP PARAGRAPH MNo: C-3(2.2) & C~4(2.1.11)

Lwmed: AR N T

UIREMENTS

it

{4

=€

FOTRIY &
fdrear §

Al Taillures of

ground crew.

The crew shall not be exposed to electrical

arvd coyrn o) e g VLA

safelty critical SSPE svastems
zhall be annunciated to the flight and/or

REFER. NO.

Cek
NN

132(04,

power leads. Ground-fault protection shall bel2_ 1.11.2k)

provided for circultry or power di

RIDATE SOLUTTIONS

M

CRI

e

TICAL ASSUMPTIONS

1fety will be
> Definition and

=0 bhat the order of
will e Ffully

ALl mission payloads will be designed
Foga 1~ Fer wo that any cau 1 WF
Piopaie spillage will be contained From
spreading .

soF i riesed Froy

A

RS frers b

S ibution
directly accessible by the fliaght crew.

REFER. NO.

REFER. NO.

1532(C~4,

oed STDE N N N S I

: study ta ocomfirm or complete
definitliorn of this preliminary reouirement.






REPORT FORMAT 3.1

5 IWA/EVS THMTERFACE

Il Mok~ TERNDED

SH213

WASTE/ TRASH MANAGEMENT

CROGE TO RFP PARAGRAPH No:

Reviseaed: mAlwian

REQUIREMENTS

el s B st

PR

Pl marr—terided moclade

CANDIDATE SOLUTTIONS

Morne

CRITICAL ASSUMPTIONS

station
manned TOoo.

0 The man—tended unpressurized

e

will replaced for

L VY =Y has beernr defined for study

S TSt WAV bl B AT S M R

DESIGN/OPERATIONS REQUIREMENTS

PRELIMINARY

O g 500

REFER. NO.

t !’I' 1

fioin

200

|
|
1
1
Vopthee
i
I
|

REFER. NO.

REFER. NO.

modu le

to confivrm oy complete

definition of this preliminary requiremert.






REPORT FORMAT 3.1 SIGN/OPERATIONS

o IVA/EVS INTERFACFE

MR M FAN-TEMDED

55214 SUPPLY SUPPORT

CROSS RE

CRENCE TGO RFFP FPARAGRAPH No-:

acd mlla/an

Rewv i

REQUIREMENTS

I
=]

A

IZI\J‘iIZ.' i

T REMER TS
ek tor bar clwar e
throuwaghout duration

e

Lhems akhall
of Flight.

STWAVE

(12 materials

lubricant,

preventive malntenance
such as wires, tape,
lamps, & fuses

Provide
suppl ies
straps,

=F K {Provide TRD amount t
compatible with
capabil il by,
WM& i Lerarce

Famb oo

ard tvpe of
initial desi
arnd provided im

arnalvzessreliabil
dera b1 ornss o —boa o

l:‘,.‘p '-j !- £

ACCOF A e
1ty &
IIM?fnlen'

sepply of  corsumalb Las
marts, mrop
af payl
returr ¢

Provicde For ope
ot spare/repair
cla b vy
dlameanged
FYE O G

4

of

arct

et of
t.o
using graphic

mockups, trainers,

~07 The capability for rapid a
additions, deletions and changes
stowage shall be pruvided,
analyvsis techniques,
simalated lockers.

CONTROL

INVENTORY MANA[JI MF’NT AND
7 o cifred

P AR I S ;
[MVWULU!F
Far e il
sk b
FS I

TR

.'"ll"u“

T

arecd b

,diu- ol c.“.‘mrl":‘\'-!.rlnf::?t':.h

mnf

OO0l of
Format s
TRD real b ime
faowr., )k

[ B

:f l_;g,
gl ik

I“/'(!

for

=10 Intormation shall

Cross cateqor Les

indexed with as many

[203s

C-4(2.1.

{ede]

ard

g arnd resuppdw
with

equipment

and

. L
Wil Wi g

REQUIREMENTS

PRELIMINARY

14)

REFER. NO.

Fuy el
Vol

L.

131 {vel 1
11.4)

_Ue-—

bre

,_;

131{val
131)

1,

T

25)
poS0)
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----- 11 *{tocation of woares to be presadily
determined v FRD s ) ok

L2 Spare parts shall be readily identifiable.

i
1
'
i
i
I
H
1
i
i
¥
:
=13 #{Simi lar §te : SEomm Film, sl bee |
clearly distinguishable arnd uniquely idernti—- |

:

i

:

1

1

;

i

Fiable by TRD approach. )&

131(vol. 1,
po4all)

~14 "User-friendly" software will be equired for
nventory purpos
shall be prepared and provided in &
that can be easily charndg
For unigue caraqgo ar mni

=, arad
L Manneyr
d to permit tailoving
1on characteristios, |

, among other

“1H Inventory records structured soch

Prhiat the ¢

shall be
i of wach Listed item

can ba oeasily roby Loeved .

TRAMSFORTATTON AMD HAMDL THG

~l& Gmall items shall be restrained A ing
transport.

131{vnl 1,
p o215)

131(vol 1,
P 247)

=17 HWhen necessary to transfer contents of
storage container from one place to arnother
the container shall be usable as the transfer
mechiom.

131(vol 1,

)
'
1
i
1
|
i
1
|
!
t
i
i
]
¥
i
1
|
i
?
[}
t
i
f
I
1
1
|
I
ctan shal b be easi by romovab e under (- TR TR
1
]
i
i
1
f
1
]
i
i
I
i
1
!
[}
!
1
L
]
I
1
1
i
t
[}
i
§
t

ERTHTS I i W Ta R

=1 Mg
I3 .. . 41 o
Fraarredt s

configuration, and size of mangs ! Do
shaad D o be compatiblbe with TRD
handling capability of EMU—-sUT Fed o r e
membiers . )k

-20 Resupply items shall be transported in bulk
containers which can be transferred into the
Space Station intact.

131 (Yol 1,
p 375)

-1 Logisti: supply ltems requiring removal one 310(3~101)
At a time in a programmed sequernce shall be
orientad to oallow For romowval in the P Ly e

SEEMTLET Y

PRESERVATION, PACKING, AND PACKAGING

=22 ALL comporents subiect to removal Jren s
merrt, or which athorwise reguire roeady iodon -
bification by the crow, shall be o learly
Lade Led .

131 ivel 1,

o

131 (Val 1,

—23 Spare parts e sasy to remove from
3 Bo131)

package/storage and packac shall be usable
fFor stowage el par without exterssi
manipulation of packing material .

i
i
|
§
I
I
t
'
1
[
1
i
1
t
¥
i
1]
!
i
|
1
i
i
¥
t
t



PaGE 3 55214 — REGQUIREMENTS

ared convpniﬁnf means of opening !
and for thLHq/aHdllnu pack = |
gloved hund 1 be prUVJdvd ;
1
]
1
t
1
i

Forms, sk
a1k

1amEip &0

Fow e Ficient handl in:
items {(e.g., =pares)

i

o material :
ire -g @nvifﬁnmwni

CANDIDATE SOLUTIONS REFER. NO.

SUPPLY
01 Partorm detailed mainternance analy
npwr”llnnd{ Flj‘wt Frarcdware o 1L
' ary CORWY Parvform mi C
ikl ”ﬁnlxﬁwﬁuw rh*“ T
det an DR < will o matd
Rl Ly rwquir@m@nt;"

all

KMHidt(wH”

& oontantir e

02 Perform Logistic Support Analvses
depth nec 1ry to define materials and
guantities adeguate for mission support
bhetween resupply events.

131(vol.1,
po131)

03 Provide spares in accordance with maintenance
analvses/reliability estimates/visk consider-
ations/on-board limitations.

MAna Ly ared s latinns o Loais B-173)
For confidence in idortifi

riesecla

D4 For Porm omiss
Ctent e

coat o

07 Stowage confiliauration can be docuumented
auickly and effectively by use of photographs.

17 ’)'F :
102(p ! U)

INVENTORY MANAGEMENT AMD CONTROL

02 Review existing IMS and identifyv/analvze good
and bad points Structure Space Station IMS
as oamalgamation of best attributes.
Accommodate information both resident onboard
and available through up-link from ground
Irclude capability for video displave and
vinice recording of counseling spe st
Feva -t imes

1

N
n

09 In collaboration with current and 172
Aasstronatts, W irne  reccommerded
ok lish instruactions to LEF 6 (O MmT

merbaliorn amonag all contractors,

[t

O Implement throwgh Space Station program by
Level B procedure.

ematic method of
tdentifying their loc
compatible with inclus

towing ORUT s and
ior should be devised,
iton in the inventory

1
i
1
1
i
¥
4
i
i
i
]
1
!
¥
'
!
i
i
i
1
)
]
1
i
]
t
1
'
i
i
I
i
]
]
1
1
{
i
i
i
f
i
i
'
1
1
]
¥
|
|
[}
'
]
H
3
f
i
1
I
[}
t
!
P
'
|
i
i
1
i
1
t
t
i
1
¥
!
!
t
i
i
i
[}
l
i
¢
I
1
1
1
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listing.

Sl (val o 1,

ana part 1
o1

lucatod where

12 Spare parts

rnomenc Llature/
e s s i

otlad e gy to read

1
I
!
¥
1
1
1
i
i
i
I
¥
i
1

they can be read both when arnd wheer in -
» and should Lo Tocated where thovy will pot
domaced dur g clorage or  soces
1
1
13 Provide distinctive color/pattern coding and  131(vol. 1,
labeling of similar items, i.e., units whose |p 247)
differences are laraely functional. i
1
1
14 Include "wser-friendly” and changeability re— |17
auirements in software specifications. i
[}
[}
L% All flight unit Ml bave an easily 1ve
traceable pedigres, |
'
THAMOGFORTAT LTOM ARMD HARMD TMG :
Leo Provide e bl owah contalners with s imn e, 0 N R G VITE S S
ER T W olomures For transporting RNy
1 i
:
17 Provide detachable contailners with handles 1131(vol 1,
for contents that are to be transferred from !p 215)
one location to another as a group. H
i
i
1= Provide containers of resupply items with 1131 (vol 1,
wimple-to-reles tie-dowrn devices. e 375)170
. ~
t
200 Provide bulk packing of supplies such that i -
paciaeaes can be oeschanaed with evoonded snos, !
i
RYATTOM, PACKING, &ND PACKAGTRG i
27 Provide readab le, descriptive labels For oall i 1,
comporten ts; e g, wirs harnesses, black boxes, )
ORI s, eto. — labels should use same bermi- i
nology as documentation. H
1
]
23 Provide molded reusable packaging of spare 1131 (vol 1,
parts. Use as few pileces of packaging material!p 131)
as possible. i

CRITICAL ASSUMPTIONS REFER. _ NO.

IR TRTeEE

Forr by ton e Firm o comple b

o B M ar e E e 1w



REPORT FORMAT 3.1 DESTGN/OPERATIONS REQUIRFMENTS

. IVA/EVA THTERFACE PRE”M'N ARY

D Mad - TEMDED
55215 RESTRAINT SYSTEMS

CROSS REFERENMCE TO RFP PARAGRAPH No: Cd-—-at

Pa—_——

Rew ised ]

REQUIREMENTS

wabraints shall bhe desianed to nob regu o
o lay tension to remain in the restraint
arned not reauire consclous effort of an [FML

crewnembier to o remain contained.

~2 #{The EME foot restraints should be of TRD 105{p 15)
mtandardized design throughout the station. ) 13
-4 Foot

Mmovement

raints shall not interfere with EMU 132(C-4~43)

whern not In wse.

~0% Foot restraints shall facilitate FMU 1rnare
with out the use of hands.

sooosbiad D ool Per TRD EHE LA (o

. ,) R

FETE

e easily repalrable

=0 The EMU foot restraint shall be positive &
firmly hold the user in the desired position.

=% The EMU ftoot restraint shall be capable of
being engaged & disengaged easily & guickly.

~10 The EMU foot restraint shall permit the user
oy charnags position during e 1 order to
allow rall advantaae to boe taken of the 0-g
arnve lope of operations.

11 A poartable form of the EMU Foot restraint
ahall be avallable tor installation at
various temporary work sites within the Lab
i Le .

=132 EMU foot rest
paermit the specis
form manipulatbive

]
]
;
~able to |
Fange to per- |
;
i
]
H

e shall be adius
2 crewmenbeyr
ks at ches

b

lovel .

=13 K{A TRD poritable adiustahle crew restraint P32 {0-4-49)
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shall be provided that will facilitate EMU
crewmenters poasitioning & stabilization af
all potential work locations. )&

124 (app ©,
B-1-34)

e

132 (0 dq—-a)

“14 Space Station stracture shall be slarad to
ooy acoommodats EMU portal Le ety aint:

foot and hamdbes Do

A

shall have built-in handles and/or structural
or mechanical parts suitable for gripping with
EMU gloved hands.

“les Handholds/hand rails shall be strateaically 132 00-4-50)
Iocated to assd

statlorns.

U EMU entry/exit at all wark

I3
]
i
i
i
t
H
1
¥
1
]
]
H
;
=15 Ttems that require movement in the Lab module F132(C-4-4m)
:
1
1
i
]
i
1
]
{
]
1
1

CANDIDATE SOLUTIONS REFER. NO,

Mooy

CRITICAL ASSUMPTIONS REFER. NO.

) The man-tended unpressurized station modole
will be replaced for marnmed 100

b A T fravss e GeF fresd Foe s budy tor oo Firm e i | e e

e fin i tivee af this preliminare reoaquireaerd




RERFPGRT FORMAT 3.1 DESTGN/OPERATIONS REQUIREMENTS

r‘ § IVASEVA TNTERFACE P R El.l M I N A RY

MAN - TEMDED

R Ve W MOBILITY AIDS

CROGES REFERENMCE TO RFP PARAGRAFPH No: G450

£/ 19 /585

Rev i

REQUIREMENTS REFER. NO.

shatlon
That reaguive moving shall bhave buaillt-in

4 s and or structural o omechanical par b
sle For EMU gloved hand aripping, and
hrave tether attach loops.

SO0 Trpstal bed o oorbtalble 1tems o the

1
t
1
q
t
|
1
!
i
15 K{Provide TROD EMU crew trarslation ald svstems)
for efficient handling of equipmernt & small !
parts during translation. )+ i
¥

i

1

i

;

]

1

i

1

1

i

§

1

]

- Provide wnoanch as installation/
handling devices on portable gear as needed
that will facilitate EMU :

sdewen ard brandling

POt Assumg b

RN A 2 o
o Fliagft crew ast bie
o A ofaracteristion . VK

[ R e A

e i epreedd

wedd ot b
foa TRV ddiaer

b S

CANDIDATE SOLUTIONS REFER. NO.

Nona

CRITICAL ASSUMPTIONS REFER. NO.

1 T man-—Lended unpressar i zed station modale
will be replaced for manned TOC.

o

Frreect Fov ooy Flrm e o e b







REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

MaN - TEMNDED

17 COMMUNMTOATIONS

CROGS REFERENCE TO RFP PARAGRAPH No: C-4(2.2.6)

Revvil=ed: T I WA

REGQUIREMENTS REFER. NO.

=000 Provy Laions shall be made for volce commorn Loa- L7
Pl Dotweoen all points i andgd aeournd the :
Space Station and betwsen the sLation and
arliter crewmemnber s

=2 Auditory feedback within the communicabtion 131{p 4»7)

stem shall be avolded.

----- O3 Communication shall be by voice to the
maximum extent possible.

131(p 427)

~0d4 EMU headsets shall be wireless, comfortable,
and convenient .

131(p 427

O Crewmembers shall receiyve informaltion wibhoot
Ll mowod for o monitariing the roception procoss

e e )‘".‘\{i_“f l?

shene shad D drdieate
ive o transmit and have

‘r” Jr} (j(»)

=07 Communication svstem shall not be inter-
locking so that one switch can interfere with
the whole system.

-~0E Sufficlient signal intensity and backaround
contras shall be provided to ensure olear

i
e

A Provide a video means: of presenting the PLEL G 4ns)
Follawing, including but not limited to:
smodiaarams, malntenance (type, qguantilly,
: 2 location), procoedures, oiaorams/
aschanatics, uplink of graphic data.

=10 Provide a means ol recording and edibing Ellm 40

viswal informatiorn.

=13 CCTY shall be provided. 1320434

ot

I A The D&T desigrr shall provide TRD For orew- 1320439



PAGE 2 552

members Lo compunicate privately with the |
ground. The private commurications 1ink shall i
include both audio and wvic Jata. )k i

Provide uninhibited communication bt ween
dpace Station persornrmel and around conteal .

The C&T desian shall provide the ca palkl L ity
to record audio and/or video.

The C&T system shall provide storage and
retrieval of TV and CoTY.

Space Station personnel shall be able to
record ground to space information traremis-
sion for later use.

1351 {p

Provisions shall be made Tor a COntingency
coupmand and telometey Link to Phe around From
; Staton and Space Placforms.

Provisions shall be made for viewal IO L 152400
cations between crewnembers inside and

outside of the station.

Provisions shall be made for light signals and
hand signals between crewmembers .

CANDIDATE SOLUTIONS REFER.

e

0d

0z

07

L3204

13200~

La2 (0.

17 - REQUIREMENTS

Provide & means of (solating speakor oot
From micyophmres

Provide lightweight, wirels Feadsets with ;
Low pr Are, ottt o ear contact . Crenammenine s
head movements should not displace headsets

Provide an on board "teletvpe" or other
remotely controlled copving/recording device.

1
1
]
t
i
'
Provide standardized displavs controls, :
switches, eto. of specialized design for FMU !
accomnodation. :
t

+

]

¥

!

1

I

i

1

H

i

i

t

Provide olear and onamb i guones Frarmet Lorea L Ly

P ]y

ant labels Vor controls.

Provide illuminated annunciation of trarpami b/
receive status of communication svsten
charme L.

PFrovide communication
dent subtfunctions.

stems with trndepsr -

Provide strong olear arcditory
14 Provide suffici

wize of indics

tanals por
it bighting,
tor scvales and pointers

451 B
A= T54)

A~34)

431

R
= 30)

NO . -
407

A7)

391)

391)

o

3t ] )

30
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- vabhle of 131{p 4r3)
and compatible with

nt. Provide video

10 Frovide a videao tape r
recording at rapid rat
cri-board plavback equipme
tape mdibing equipment .

CRITICAL ASSUMPTIONS REFER. NGO,

Non e

e

rr e Fined for study to confivm or complete
cmreliminary requirement.






REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

5 IVA/EVA TNTERFACE P R[I_I M I N A RY

NI MAR-TERMDETD
Hh2le QUALTTY ASSURANCE

CROSEH REFERENCE TO RFP PARAGRAPH No: C—a(2.12)

Ry 1sed s 2/ 14a/m8

REQUIREMENTS REFER. NO._

+

=L The auali by assurances Ta
thres mao tanded prha i A Lo o
orolt operations shall be Limited to proceduares
el condition veritication, andg therr only to
the extent that this can be accomplished i
visuwally as procedures are accomplished. |
§
t

LG

sk ol L

!
i
1
i

‘

CANDIDATE SOLUTIONS : REFER. NO.

Morne

CRITICAL _ASSUMPTIONS REFER. __NO.

More

o by "TESUE has beern defined for study to confirm oor complete
Jefinition of this preliminary requlirement..







REFPORT FORMAT 3.1 DESTGN/OPERATIONS REQUIREMENTS

5 IVA/EVA TNTERFACE PREUM'N ARY

S Mak- TENMDED
55301 CREW TRAINING

CROSS REFERENCE TO RFP PARAGRAPH NOo-: C-14(3.2.2.7)

Reyviased: o1 me

REQUIREMENTS REFER. NO.

P

; T@alin 710
TR

. k)
INEI
Via JecFore arrd o d aee

arved pE e e

Complex manual performance tasks will be
taught on the ground using part—-task trainers, |
flight hardware, in both 1-g and 0-qg
ENVIFonmen s,

1
'
t
i
I
+
i
]
{
t
[}
1
1
1
1

]
]
=17 to include emergency Y
tauvght on the arownd s

frull team

]

procecdures,; will be

‘-
I

A )
T et CE v
Fuction oF o

Tearning aias, )€

R Fidelity TRD simulaticrn arnd =imu- 124
are required to train critical e

wome predetermined level of performance. )&

1
1
1
i

ey §
fi 1
I
1

~a RS Imulation and simulators [Fidelity TRD] arel 139
required toe train non-critical tashks o some

i
1
1
]
1
predetermined level of performance on the H
i
1
]
t
!

grenyrd and crn-orbit. )k

16

JerntiFied by task aralyes early in the
Jesign phase

... A e, o
wowd bl b

ot beer o, )

]

I

i

1

1

i

]

=7 Critical and non-critical fasks will bhe i
. .. i
]

3

]

t

1

i

CANDIDATE SOLUTIONS REFER. NO.

Mo e
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o

CRITICAL ASSUMPTIONS REFER. NO.

0 The man-tended unpressurized station modile
will be replaced for manned 10C. )

Lratning will be praovided by

¥ An "ISSUET has been defined for study to confirm or compe e te
definition of this preliminary requirement.




REPORT FORMAT 5.1 DESTGN/OPERATIONS REQUIREMENTS

it TYASEVA TNTERFACE P REL' M l N A RY

5 MAH-TENDE D
553503 MATNTATMARTILITY

CRUOSS REFERENCE TO RFP PARAGRAPH NoO-: (See below)

Resw domea s /e

REGUIREMENTS REFER. NO.

mibjlitv I IR G T T W ahal Lo omeoot the L4

0L The acoos
iility

MU oo

s lnpe ol ey 1a.

stems egquinment 111 be removable or re-
rle by usming installation handling de-
vices & standardized on-board EVA tool kits.

----- 03 The interconnecting plumbing & wire/cable
access shall have EMU suitable attachment
length & mounting characteristics to Facili-
tate removal/replacement .

=i

. for

P CIET

Fluid svestoms, including

XU, LR e i

Povenia B i dre £M0

lor, where {nbegrits o
b le by FEMULTED
i, mainterarce

e FEALD pavioads with
Feaquired, shall be s
desigrn conceplts For i (i
CF FeRalr an redquired. )E

LA (-1,

2.1.11.2)

124{C~-I-15,

-7 Whaere mechanlcal fluld conmectors are re-
: H42)

aquired, sufficient clearance/access shall be
provided to allow for EMU installation of new
connectors if damage ocours.

Lo eguioment attackhing bhard-
1) e b e ical

, and plumbing shall be provide
areas, without the need to remove the

(19 ey correc tor ahal o b loclkwirod.

12400113,

-10 Wire harn & Fluid limes shall be in cable
: e )

trave for ready acoes

~11 Fold out drawers & cabinets
where possible to provide e

124{C-T1-13,
#5)

shall be use
@ of FMU




PAGE 2 25303 ~ REQUIREMENTS

and panels shall be designed to be looked at
trom different anale-

12 Fluid & gas connector skhall be located &

configured so they can be inspec fod. T -
o rorslon zhall oot For MU crew aeeoe | - P L2
hlllt/ to automated Functions via high-order !
language & audit trails. i
'
I
=14 The largest removable item which iz inside thell2a4a(C-T-13,
Space Station shall be zed to allow EMU P H10)
removal from the station. i
I
1
----- L5 The Orbital Replaceable Hardware V321 e
be desioned for eacse of EMU on-—c i
ment. The hardware shall be
arated to use common type g YL IO i
COonrectora & roumnen [TV ared ey rees Bine
FEUOE DACKAD NG A ApDE o I addition, ;
all cornn WS ERTUERE STt B N Y x.qn@d & labweled tol
reclude improper mating. I
1
i
~lé Standardized EVA maintenance tool kits & 124
maintenance aids shall be provided for work i
in a depressurized module. i
i
]
=17 Commonality requirements for EMU aceommoda- P21
table or adaptable hardware/sof tware i
interfaces Caching hardware e VEE ! -
’ -5 shall be lmrwennon('wj arct ooy i
T B S e Pt R s take i L1ty into i
chregaealn Dby L ared waim b pre n>i"l‘/
i
=L Whsrever orac el myven b sbhall b Aeciagried 1 1Eain-T - e,
such that repair can be accomge L ilshed by ro- A
moval/replacement of subsystens or components. |
;
—200 Generic repailyr capabilities shall e 1124
developed. :
I
1
~-21 All connectors shall be curved & with a L 124
e texture desianed to prevent EMU glove |
ddmdgﬁ:‘ . H
|
=20 Thes ORLD desion and o P iguration ahall Ot Aseing |
accommodate Lhe FRU work wnvelﬁpw & mnhlijrv e
Fange in the man-tended, depress '
moahial e !
]
1
CANDIDATE SOLUTTIONS REFER. NO.

Nor e
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551

-

PAGE 3
REFER.

3 = REQUIREMENTS

NO _

CRITICAL ASSUMPTIONS
0 [hme i such that mainte
introduce hazardous or de

e oadeaguate EMU o learance 2

K3

maireherarce

ot
condiltions,

il i bate

station module

=

The man-tended unpressurized
will be replaced for manned ToO0.

e Firm o

fuche f
U rement .

e fined for
oreliminary re

¥ooAm ULESUE" has
definition of

oo e fee






REFPORT FORMAT 5.1 DESTGM/OPERATIONS REQUIREMEMTS

PRELIMINARY

o IVASENS TNT

NENENN bl TENIMED

MATNTENANGE

CROSS REFORENCE TGO RFP PARAGRAPH No: (See below)

Revised: T e A

REQUIREMEMNTS REFER. NO.

atiorm malntonances conocest
Ao e b Tor ekt

Pt bl reguiremnent
five vears,

=0 T marye-toredod

Fror &

—{32 w{ The TRD maintenance concept shall define
ortE levels and maintenance activities, as
Gifferentiated from normal man—-tending
Furctlorns. )ik

o -
b e ohiad D b

FEepLl L E e RS

CANDIDATE SOLUTIONS REFER. NO.

Nore

CRITICAL ASSUMPTIONS _ REFER. NG,

0 The man-—tended unpresasarized station modie Lo
will be replaced For manned TOCO.

"

* o An s Fowr stuchy toooowiFarm or comolets

derf i

ma b






REPORT FORMAT 3.1 DESTGEN/OPERATIONS REQUIREMEMTS

. o IVA/EVA TNTERFACE P RELI M I N A RY

NN Mo TEMDETD
55305 SUPPORT ECUTPMENT

CROSS REFERENCE TO RFP PARAGRAPH No: -4

Rewiand: mA S

REGQUIREMENTS REFER. NG,

=L Conpmaary Al teachimert cessian:s
Errony bodedd For EMU-sn e

AR,

=17 Temporary restratint of eaguipmernt shall be 1
pp 2.2 10.1)

avallable rear stowage areas and removable
equipment areas throughout the module and will
accommodate EMU handling reguirements.

~-03 Tools shall be stored in areas which corvre- 11e
) furnctional application and be

Lo an FMU crewmember for

CANDIDATE SOLUTIONS REFER. NO.

Moy e

CRITICAL ASSUMPTIONS REFER. _ NQ.

el zed s=tation modalo
marred TOC.

0 The man-tended unpre
wWwill be replaced for

s by cle e o

Flvim el Tmdnary peauilremernt,

oAn UTOsUE
i f i

st B oo E L oo coam Dot







REPORT FORMAT 3.1 DESTGN/OPERATIONS REQUIREMENTS

SFACTE PRE["A'NARY

& IVASEY S INTE

SN Mar - TEMDED

ACTIVITY PLANNING AND SCHEDUL TNG

CROSE REFERENCE TGO RFP PARAGRAPH N - C-a(2.2.11)

Revised: 144

REGUIREMENTS REFER. NO.

ool Ferr et
Wit i
s mi

.I'.f'.._..l

arred LedEr iy ourees

FENT o eaerl omerr b L
shall be TRD. Includs the uss
ticns, robotics, eto. Set standard time 1irmes
For givern tashs — TAD. )k

=2 {(The standard duty time Ffor pavlosd zctive-
ITties, and station upkeep per day and per weel)

128(p
100)

=% Time shall be provided in
the follewing activitbl
rescraa i ian, reeot, and o

deon ooy Lo

prioy to Fliaht 129 (p B0
ors bedlng added only

alfter consulation with the fliaght crews.

AL Mission lenagth shall be
& adhered to with extens

wleen periods TRD. )#

=0 Crews shall have time for preparation before

1
¥
1
1
i
i
1
]
7 RS eep periods shall include pre and post Pleeip 9e)
{
]
1
I
:
and clean-up after major tasks. |
]
1
i
1

11 Physiological
‘. ' [T BEN l hi:l { S
considered in

and the factors/condi-
Frect them shel | e
actbivities of crew.

=12 Crew activiti hall be designed to facili-
v Fatigue.

Pate poerformance and o minimizes

3w Tl Fipsd i e e

—~

FRD cfapves
Pialt o with dndivicued
ACooue . Yk

tatkieery Irito

1o gt

130 152
153)

=15 The po Bility for short rest breaks during

t

H

]

]

H

I

1

1

i

)

sl d b PLEL O 1ed

1

!

]

{

!

!

|

the day shall be included. :
1
1



PAGE

-1

=20

—i4

e L
Mgl

]

o3
2

There shall be overlapping of shifts for
zition orientation 1f 24-hour manning
SOAre recquired.

F O The maxioum Tenath For beginning miseions:
whadd bee TRD. DK

Scheduling systems shall provide for flexi-
bility in task time allotments, job asai
ments & accommodation for the
Allowance for changes in routine
made .

* The maximam amount of VA FRhat a crewmember
are wffectively carrv out o & dailv & wepesds v
.':\/! i E ..l. Lrgr TR LDk

Eras i

ﬁﬁfﬁr’fmxxzmwcr,unmunf
H’uf)l‘f['JlU = :

chea b b PR VR

TR max Lmum csimee
urireg B4 shad ] be

I SV L T e

*{The optimal amount of time which rarn
anticipated For EVA on & routime basis
e TRO. )#

For optimal crew

*{Various schedule model:s
o toan duration shall be

wffortivere onERr mie
TRD. J#

EOed T s e i I I T S
i b bGP et

foas i" Erprimig b

ELERE g e o

It

FU

EOMircimal amount of exercise and rFesi Fime
required to maintaln proper health, movitation
& alertness for different twoes of people owver
Jifferent mission lengtis shall be TRID. )«

*{Factors related to crew productivity that
are related to Jdifferent scheduling pat Ferrs,
different mission requirements, crew, =kill
mix, task patterr and mix, and missicn length
are TR, ) i

Al Tl Froquere v orad Tormg bl oF ras b B oo
they are related to productiviiv abal ! be
TROD. )&

)

v o s pelabive T e
F!w”wvur“ o F b mer Formaries kel o ke FRI DV

Wi The most time-ef footive trainirng methods
=hall bhe TRD. )&

>

shed Fres o aler -
shall be TRID.

WY The effects of the use of
v Fatiogue and error pates

amore s o e For o pofraoaiier o Pl

55306 — REQUIREMENTS

128(p 94)
1351(p 154}

150 1478

125 (p 031
BHS{p TE, )

e
SESHin FRe)

128(p 140-
143)

128(p =9-
100) ,3%4 (p
45-47)

]
1
1
¥
]
]
[}
1
1
i
!
1
i
:
i
1
i
t
i
1
i
i
!
I
]
1
[}
i
I
i
1
!
!
t
H
{
!
i
i
135 (p 72-79)
]
i
I
I
|
!
i
I
I
]
1
i
¥
1
i
t
]
i
i
i
t
I
)
§
!
]
t
[}
I
:
]
1
:
[}
'
1
1
|
i

L2t oo

P4,
45-47)
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o
e

sircadiarn interference as wel.
af sileep due to the activities of
awiaker oo eumembeer s, )k

=EE Work o

(W ] Fiy ,‘-i'-t|"| & l I e ta ! 1
iyt cve les o Lhe o (RN

~3& Al low FTor personal needs, private time,
grooming, eto. in work shift scheduling.

JOR ROTATTION
=357 Flight crews shall have cross training and
hack-up =kills to enable Jjob rotation and

brack-up .

1ip 1&0)
W 201

ST The Ty Tant & e
sibr i o ad b e e

(AT
FEn. b

STNRN T O e

Y IO N S AV A
Lt

L A T S S
P A% BT i SV W

CANDIDATE SOLUTIONS REFER. NO.

GEN Provide recommended work/rest program periods,131(p 143)
but allow crews to make dav—-to-day decisions.
Tdentify seguences and lengths of tasks
i ZWar. as they are related to ervor rates and
igue 1in order to recommend the optimal

e in scheduling various kinds of

128 (p &9)

GERM Procetde miormal 24 -honr asoked b

Pl ém 1
GFM Sohodule every crowmambor  fFor Pt it Lo
GEN Provide computer schedualing programs.

1549
154)

D4
104)

07 Provide same sleep bours for all crewmembers.

Schedule a 9-hour period of uninterrupted
w e Pt day, par S ohours wleep and
129 howr orior and

11 I shift work is ne Ay, Crew members
should phase into it prior to mission. Provide
mathemat ical arnal i of the heart rhyvthm Lo
Setermine sar Ly owione ot Palt toue

cation in working

1% Allow several days to gelt s
apvti il eaquipment.

arder arnd to T

1% Provide faciliti arnd ability For short res 152

by eaks .

]
t
[}
1
[}
1
1
1
f
'
[}
1
1
1
{
1
t
i
t
i
i
i
!
i
]
i
1
]
|
¥
I
|
[}
1
|
b
1
!
'
i
]
i
1
i
i
i
I}
I
i
i
|
I
3
!
1
!
i
i
i
i
1
i
¥
t
1
i
i
i
|
|

20 Allow crew to reschedule when overloaded, 131 {p 1&0)
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fatigued, or adapting to environment . Provide
Job rotation.

2,1
DE- 1000
----- Lt dm 1en)
sap i Ly

within jnb

spectal tie ot pob fnecass
2. Frovidds variod duties

37 Provide larger training base for smal {er
CHews .

CRITICAL ASSUMPTIONS REFER. NO.

Mo e

- Y - P - - . . . S
o ".;'(.7,)" NS B A S A ST TR TS R o e

L e




REPORT FORMAT 3.1 DESTIGN/OPERATIONS REQUIREMENTS

“ IVA/EVA INTERFACE P REU M l N ARY

SN MAN-TERMDED
nh3ns MAN-MACHINE ROLES

CROSS REFERENCE TO RFP PARAGRAPH No: C-a{2. 1.7; 2.1.113

Rerw 1medds m LR EE

/

REGQUIREMENTS REFER. NO.

gtomation e autonomnoue: control bo

Ay optimal mix of homan andg machdre
Coanel s Atute “machine control” For
control where safety, productivity and
ef fectilvens warrant.

L ARGC RN S Y B A ¢
Frodeary i

=02 Continuous system/subsystem monltoring and 132(p 21-22)
and control by either the flight or ground
Cre shall not be required for rnormal Space

Station system operatlorns.

== {15

atems shall be 132{p 21-22)
g le credible Faillure
i bior . Sulbegeent
pacpisirecl o v tore normal
Lem operat Lorns.

Station systems
staned such that ar
Wil posalt i s«
LT oy
shat ion

b and LA D21

status data

S5 The capability For the crew to o
monitor all subsvastem heal th and
shall e provided.

=18 The flight crew shall be able to change 130 (p 21-22)
automated sequences and limits in real time

and on line.

-7 Appropriate safeguards shall be provided P33516p 5-4)
ey prevent inadvertant or wnavthorized disse
Lling of sssentlial avtomalted prooe: ”

~n Svatemn/subosystem verification shall be per-
Fevrmed with a minioam of crew interaction and
shall be capable of being initias attbomat i~
o) by oo manual Ly

L0 Auttomated Fault doetection, Lzolation, and
Sovery o shall o ailve highest oriority to orew
Life support and primary mission objectives.

shall be able to override any augto-
matic wafing or itohover capability of
Functinnal pat ’

A1l overrides shall be two-



PAGE 2

=tep operations with positive feedback to the !
initiator that reports the impernding r slts
: r’l(‘ override command prior to the - ‘
.. - 1
]

H

]

exacute command.  Separable

L paths chall bhe gaesd o oY VTR
sinale Failures from cansing both an L i
vdedl Aot o sl tohover and fhe irakb il ity e :
uverrice it

accessible, complete "audit trails" fFop
actions takern.

1

]

;

-12 All automated svyetems shall provide easily H
1

I

1

i

=13 Only prog
e

lts will rontinely pro-
Upward throwak the hiervarchy . | ower
level data will be acc thle at hiagher lewvels
whier pecpad o

e

]
!
]
i
!
i
1
H
H
i
i
Sl Ui awrona bl of  the Sap ity ahald i
aacoormeclato Lo e s alf  awttonomy  apel i
abomation/robotics, i
H

i

]

1

]

¥

'

]

1

)

1

—15 Review the recommendations of the Advarnced
Technology Advisory Committee {(ATACY and
utilize automation and robotics at each
proposed step of evolutionary growth of the
Space Station in such a way as to attain the

pEt productive man/machine mix and simul tarne— |

v, to identify the Space Station svetems |

. ]

1

H

]

that repres the most prom ing opportini-
tes for the advancement of avttomation
technolooy both in cpace and ary than o e

“lee A phased orogr Vv antomation of both Filiaht
and around elements ofall e accommodated

conzistent with evolving svyetem rwq‘1r<| T
ty applicable technologies
Automation and Robotics Plan.

s aricd

=17 #®{The degree of automation & design of crew
irnterfacing certrol equipment shall be TRD. )«

-

2307 — REQUIREMENTS

CANDIDATE SOLUTIONS REFER. NO,

GEM Dovelnp s deoiaion AL e tm Faen ipmed b
catcal ly allocate wps SUbvi e Lo ol Py
native man-machine implemmntdLlun modos bhas
an the criteria of parformance, cost and
nical readiness. Thie docied ool e l Fags
“odlymamic morde which can accent opdatod i
intormation based upon charnaes tn hoaman i
Fardware performance Cmainly hardware/
software) and chanaes in contidence factare in
Fruman o equipment pertormance .

GGk

ctablish a sinale point of contact for pro-
rasing advis HEe : dons or proposals
wflull are offered f(‘«jbmjjﬁt in achieving the

133(p 5_6)
G- )

Losmim gy

LE52(0C=3-14)

1

I

SR R R N

:

1

i

:

§

]

i

]

s

g ;,7

S RN i

SRS S 2

P L

|

i
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irn the i
1 point !
aroall data i

!

that oa
the cwverall de
S el

effoective-
1Oy s
brstrue tor
raining i

R, CF e r

CRITICAL ASSUMPTIONS REFER. NO.

Nore

been defined Ffor study to confirm or comslete

Sl prel fminary Feoquiremed







REFPORT FORMAT 3.1 DESIGN/OPERATIONS REGQUTREMENTS

BhRG MM TERMDED

5530 STATION AUTONOMY

CROSES REFERENCE TO RFP PARAGRAFPH No: C-alz.1.7)

Rew Lsead: A R i

REQUIREMENTS REFER. NQ.

U E S ecbencdeedd e Lo mane paep e IEAat3e L

]
ot i Pene gy g

FR i
§ g

care b d

¥R :

ire Bl |

s ta il i Hhe Sratiorn., Ondv
foer Fure t o for b st
vribended and in the tended modes
cpreration. )&

=2 *{TRD functions and/or elemernts of the man 332(P5-4)
tended station shall be capable of being

externallv comtrolled. )+

CANDIDATE SOLUTIONS REFER. NGO,

Pl i

CRITICAL ASSUMPTIONS REFER. _NO.

NOone

A TISSUE" has been defined for studvy to confi rmocr compelete
definition of this preliminary regquilrement.






REPORT FORMAT 5.1 DESIGN/OPERATIONS REQUIREMENTS

PRELIMINARY

HH3E10 COMPUTER MODEL IMG

& IVA/EVA THNTERF

MaR- TR

CROSBE REFEREMCE TO RFP PARAGRAPH No: Cen (3.(0)

Resw 1 me

REQUIREMENTS REFER. No.

SETHEOFOME TRTO COMPUTER MODE]LTRG ;
=l Herpara ]l Reopoty enpsn s ,
A1 The man-—model shall be o :
gration with the daily activities of the Phased

B, /D design aroup. i

b)Y If a tradeoff must be made, pictorial detail |
shall have a lower priority than analvtical i
Htility in choosing man—model svstems for 1
i

:

;

1

1

i

1

!

i

dole of foull into-

Space Station applicatiors.
o) The man-model shall sk
reguirement. for human englneering desiaqn
inputs to be transmitted in the form of hand
drawn shketoh
AV The mercmeciel shal Uosubatantially rednce the
Porcil beeseen bt For s by @D dyawing boar i
marnikin For workstation and manmed area i
e oy
el T marc-mode ] shall be capable of portraying
EMU O-g posture.
1y respon

wtially reduce the

"

the hunan figure in the
1

1

!

t

i

i
‘e man-madel shall be direct hle :
for a reduction of th ; ted with i
D model, mockp and mlator design, con- i
|

|

]

1

I

1

striuaction and utilization.
a) The man-model shall be capable of effectively
demonstrating that the man-machine interface
g beern oroperly and safely resolved.

----- model shall be of a guality which ia i

For =erying oA snrroogate tesl

remodel shall contribute to the gene
ation of common interpretations of anthropo-
metric assumptions b ol e e |

iV The wman-~mochs ! ' araphiie gual 1ty
siitalble For shomery s, martacement .,
ancl the pre

-2 Analvibical Reguirements

Al In the early layout phe zoaf the Sp
Station desion: the man-model shall
af wxe as an interactive design too

B For every area of the man—tended
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A,

k)

ml

)

Q)

o)

)

1)

<.

tkn* man-model shall be capable of being super-|
el i VdrlL SOCONC Eoand configurations!

= Fit" and scals of the H

1

i

i

]

ShEEor Ll
gerer a | ;
i

The man-model shall be capal Lo

lecisions ralative o ace seos
wbion contigurations.

marn-—mode L shall provide auick, credible, :

presentable reach information. i

Individual human figures shall be capable of !

pPortrayval in various body orientations Inter— |

acting with equipment. '

1

t

i

H

1

i

¢

]

]

The control contact or shortfalls of individ-
teecd antifiable.
iy 27 orelationships to obiects whick
interfere with their ability ta pe.
shall be demonstrable.

The ability to gencrate reoach erpvo Lo e om0 !
Fesoqp i v eman b, i
T i l sttt ! O i t I"l [ f 1 SR

shiall be demonstrable and ol

-

hoooantrols

o ﬁ?HJ e e,

accelerabion, and pdrttﬂl S AV Lty e e

n

meink ey reach capability i re4u1r@d“ i
The abhility to segquenltlally repousition or i
animate the human figure as it progre = i
through an area, negotiating turns, o H
and other (ruwmembpr“ is required. i
The handling of o ts and tools during i
operations reouire capability i the man— !
model for multiple moving elements (1imba, i
:
'
'
H
i
1
I
i
1

cstacles,

torso, etc.) and the attachment of elements to
thes h”de Figure (e.a., at the gloved Frarals) |
Bacawse of Do, D patation of Fhe frrare i
& marsal viwmimq ot A e pemiiyed e e
of crewmenber mo L Liby .
The mnn-mndul shall contribute o the oeetorn
and planning for a variety of crew tashkes
for EMU-siuited crewmember s,
The capability for owing multiple homan
Figures and their simultaneous interaction
With a task is & requirement .
The man-model shall contribute to the solution
of control operability problems .
The man-model shall be capable nF interfacing
with the 3-D geometric data @ such that
Lines of sight from the ERP Rexf oy erme
Foint) of the crewmsnbor  Fo oAy b
araphically depic ted.
Chtant i tie such as visual
Feterence anales shall be
mode ] .
Vigual obotructions shall be ident i Fiab e
From the model o {ap oy
Fhe marc-mode | ahall be capalb leo of cornty ithuabing!
Ly the design of 0o bhoay v ¥ i
The man-model shall be capable of the inte- i
arated a sment ol body strenath capalb i lity !
]
¥
!
]
]
1

distance and
ihle From the

R RA RN

For FEMU- 1 crewnembay .
The man de ]« LL contain acourate |inear
arnd angular (jlrﬂtﬂﬁ“lilll‘ and the capability of

" REQUIREMENTS
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computing and resolving lﬂd]Vldel Joint
toragues throuwgh the FEMU-s bed body .

vl The man-model shall be capable of indicating
1F, for th aivern body orientatiorn, the
e 1 i A R 1h~ o rwqu Lreal o

roome the control ‘
man-madal shall berate
body orientations until one Il
the control can be operated or it is
that the control resistarnce characteristics
must be modified

W) The man-—moclial
to the analysis Ul rhﬁ rnr(u rvqulr
form tasks while wearing candidate

3 The strength nent capabilit 0
mode !l reanir rral kinematd aloorithme
ﬂnd lhv abbllity Tocompara previogsly inpot

SLLE ecned strenoth data with force levels

ernxwaATruj oy e mamr-mode L For o She faok tunlw
st (j\ff -

1 Thes marn-modces
station proced,
activities.

mean

L W ke
et o

1l L hw vnﬁwhlh o ¥
arvd

CANDIDATE SOLUTIONS REFER. NO.

Subelement 553104 '

CRITICAL ASSUMPTIONS REFER. _NO_

G S b omen b

Booodpe CTmsE "

: : stuchy Fon cowed irm oo comeedete
Adefinitiorn of this

e TR Y el

s e For
preliminary F







REPORT FORMAT 3.1

TGN/OPERATTIONS REGUIREMENTS

. IVA/EVA TNTERFACE PRE”MIN ARY

MAM = TEMNDE

553104 COMPUTER MODEL ITNG

REQUIREMENTS REFER. NGO

anthropametr 1o Reguilrament
eemoce U oshall be :

Loy

e oo

!
i
arroa central i
|
!

fral o ino i For sustaoe
e al i rancom Link Lengthes o i
a1l of & aivern reforenos oimernsion
fusval ly statured . i
o) The marn-model shall have the capability of
automatically accepting large guantities of {
enpirically collected human dimensional data. |
d) The man-model shall have the capability of g
generating figur which are composed of both |
:
1
i
]
1
1
1

randomly gernerated links and specl fled
Pink lenathks.
@1 The man-model shall have the capability

G, anad asrer -

cepting data, transforming dad :
aoamitds e Tomepe e

ativea Fiowres of male and Fomal

&

I

i
Fock v, !

Fr The man-medel shall have the capability of i
avtomatically rectitying the inpot sury ;
For touture growth trends. ;

a) The man-—moadel shall have the capabilit 2
generatbting Figures which have been Fimed in |
terms of either percentiles or regression ;
gauations . {
[}

I

:

i

H

i

!

3

1

i

clat s

v oot

) The man—model shall incorporate equations
which transform external anthropometric data
(which have been input from suwrvey data) into
internal link lengths for wse in drawing homan
Fiaure =keletons
and o

i ters of mobion of the mar

doints shall be selectable by the

For aenerating aman Flgur from a varioby of
antthropometr o data s
oall dimernsions of ) i oy i
marr-mode L, whether s From emp iy ical data

or estimated, shall be documented and tracea-
ble to thelr origins. i
I

]

1

i

1

t

1

1

!

i

man-model shall include the capability :
) t

t

i

i

genarated by the

A L
a0

ser Interactivene:
The man-mocdel shall b
performing all of its

required funoctions
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AY
W)

)
25

being operated by des ign engineering and other
techrnical personmel .
eclal training reguire
ey with the man-mode! .
The hardware redgoired o implement the man-
shall reside in the enainaer g oF Fic
wWwith the goal being a el top oy ey
all appropriate personmnel
The software for the marn-model shall be
written in a top-down format with & menu page
as the first display of every level of detail.
The software for the man-model shall he
written with self-tutorial and “"help! schlons
which can be anrwnxwd fFor rapid operation ko

1 to attain proficien-
shrall be minimized.

ar

Fnr the man—meaaq shall be

" that owerator erroy Ares oot -
Fiveod aried plained Lo the operator

Wiy e o sle, The wofrware ohall b ol L
of antomatical ly pres Lvinag mper: lzr EOETL
WLEh ne dearadation of mode] purfUFMJHFM 1%
e FY @reor aruiarie L a b Lo

Intera on with the computer model bl ]
maximize the use of Erglish commands
The English commands which are sed shall be
simple, universally-understood terms.

The system shall be operable by persons with
no knowledge of computer jargon.

The marn-model shall be supported by writtoen
documentation which concise and :

mrll1wn

e Luded T Tl wr i b on dm:umuu

k] af contents, glossary and indey bl ]
e luded in the wr it cocamer bat oy
Vperational instructions in the TE T O S S T
mentation shall be maximized.

Thwory and code in the written documen tat Lon
shall be limited to only that which s wea-
sential for proper system operatior.

Dperation of the man-model shall require a

mircimum of memorized terms and procedures .

Complex procedures shall be accomplishable by

use of prompts, tutorials, and diagriostics.

Input device operation shall either fae

e latred i the coftuare op e s P v f ol b

Tl cem oshall dnc Lude means For coreatan by

APPrising operators of their current location
in a complex sequencse of steps or procedures

Chanaes and deletions of cammarcls & diepla 1y et

araphic teatures shall be straiaht Forwoara amd

Powieal .

The wsyatem shall e Forgiving of wser error o

in commands and graphic 1rpust

Real ~t1ime imlation capability is FEecE e ed

For instantaneous evaluat ion of the interfaces

betweer tnmnulwr aenarated human Fiaure

arcl 1t Ledd Mar dware .

Thie man—mndw]’a geomebric data bhase wshall

\

of steps, menus and other vlmrnn(zw

D5310A

REQUIREMENT®
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“ribe the

include suffici wnr pUlHt to de

WO I« wtion or tas but

ficlently utilize = SR G
: mlnlﬂvmwnl

of the

character s :
HTJ]x'wd For e

L : Ilc‘l l 1
sty 1o :

: reguiraed popalation i
a varilebty of appropriate popu- |
latior w bhe internal to the software such
that the operator specifies the figures i
‘ i

t

i

1

1

1

i

to be synthesized by keving in
: to software-—ge 1 questions.

20 For IHLtldl mari—-model ope o, the ability

to choose tweern 0-g and Lo requirad

Gy A Concarning soof pe i

aravity on posture are = 2 the man- f

madel ehall be npqridvd tor allow the uhuhuw 0T

!

1

f

partial aravity condition
Db The mare-mocde D osha Ll uabid aowmtraiaght-Forused
sebemne For the guantiTication of body con o
At rans.,
cod Indtial body confiaurations
cpecifiable by using the
“Loation scheme, or (2)

shall be (1) ley
configuration qguanti-
control device speci-
fiable by using a device such as a track ball

1
]

H

H

1

]

1

]

i

i

OF  MOLSEE | !
'

:

:

i

i

!

en) The man-model is reguired to generate appro-—
priately sized figur In ore S S
inout early in the interactive se

gy The EVA corndition shall imp
strength, and visd

to 1
1.
the mokbility,
Crictions which most
sl oy > Station FVA
o deve Lopmer ba b owverstons ther
araphiic depiction of the Figurs
s O
A be super tmpos
erﬂfmr et i
St e data be
o with the
positicns

",":("] I ) :
shall alscd
e aarment inpots Cthe s b
) oover the basic Floguare) .
zhall be required are: i
The Frae dwar e g
s ounder study . |
for the exertion under '
'
]
]
1
H
1
i
H
]
]
i

il

frudy_

a Anthropometric assumptions such as grip type,
exertion type {(dynamic or static), eto.

o Empirical survey data indicating maximum
Farce producible by humans
coesrr bl les and f [S3 -] { SEEMTY LA

of given size per-
ap Lo s

-5 Display Reaquirements

a3 Far purpc o

complex a

bility 1w oa r@quirg'ﬂ"”

roall Forms shall rerdered as

mxternal sy faces rather

b ey At et 1(thn1ql )

- ¢y The ability to vary the transparency of the
mar-modal s surface when viewing wviswal ly
hlocked ructure or the fFigure irterred

silee L s regqulred

1) !he napﬂbility o indicate viswally bloocked

simplification of
aliam, color capa

sol ids with
tharn the wire franes
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)

W)

structure with hidden (dashed) lines
Mired for : in which semi-trans
ta ot desirakble.
The man-model shall have means to vary the
v iaht of ite external asurFaces
Foamet o the Tiaght inter
SAr F e s
These gradations of brightness
smoothly as surfaces change orientation
relative to the light source.
The capability for chanaging light =ource
locations and number is required.
The ability to cast shadows from obiects onto
the human figure and vice-wve 1% required.
shadc shall be variable v\rd!nm o the
and number of Lig 3 :
< |cntjr e shal b have cmooth, —1r"r v damar cation
) w|w\ ared bw rH: var tab e darkness o proaoopr -
; P el Uert PN Tumirat dor Lo Lo

Arency

AN
ity on thoose

shall wvary

S ETHLLE e
The capaibility e pra-plan and smooth 1y
EHQUENGCe A Ser o

1% required.
The man-model shall be capable of displaving
all of the reguired human figure and geometri
data plus any reference points or symbols
which may be required to enhance analys
effectiveness
These points shall be super imposed on bthe
Fiamarn Fiaure and ite slated geometry

M points will e natedd by oovmbe e Al
s U Ladoe b e bosee CEDven e B oo o o
Poyimt) .

The marn-model shall have bl crapali il of
bolng printed or plotted on hardcopy in a
variesty of i = which are appropriate fFor th
individual skounder study .

Visual lines-of-sight shall be es ily dise
tinauishable f 1n the displav
depicting geometry .

The man-model shall have the capability of
generating and displayving referernce dimernsion
lines for the purpose of LRCre;
analvtical sianificance
[ tar Lines chall be wasi Ly At e teky -
alsle From by cwar e wnumwlvv Pirens,  the vogman

L hdl! GO
aredl mamer ical dimer
Thre mar-—mode L sk 1l o cagakst Ly e f
generatbing and dieplay ing A el tian
garments super inpoased an the Fomart F oy o
The man-model shall have the capabi ity of
detecting and displayving in a olear, slraiaght
Forward manner, any physical inter feroncos
between the homan Filagre and ite P ournding
Frar dwear e .
The man-model shall have the capability of

oo arrowhesds,

sed clarity of

rendition af sur Face Pex Py e e

s

o man-hardware orientations

o

€3

3104

REGUIREMENT®
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full three-axis rotation of the visual
display.
X} The capability to
e e Thyes
~— Fardware 1s re
v Ther man-—modce

e arnd
vlayved Fioure and

xntrﬁd

Ioshall havie the the capability of
drawing contours on the human Figure whick
depict i intersection with and the intensity
of radiation arnd fluids,

723 The man—-model *hqll have the capability of

displaying re ts of strength analvses.

aay The man-model s 11 have the capability of
displaving the anthropometyr ic assumptions and

i L conditions for each analvtical

= on.  This display shall rlectably be an

a prominant position on all graphic output

Fovemeats .

NN Y TCTa R :
Fuully inte !
adopted as '
Abiorn . i
uporn which the human H
shall be the CAD data |
i
1
1
1
1
I
]
1
]

pecctom Compaltibiliby B
al The man-nodel sk
tdnihﬂlw
the g
B The e
figure
e ;
c) The input/output devices of the man-model
shall be those used in the CAD sv
) Any auxiliary devices, such as those reguired
for real time analyse shall be capable of
handling the CAD data
&) Any int@gration of an external str
e with the man-model shed 1
prxnhﬁ'h which operationally and
Furncltions as & Lt ] e sheage
3 The man-model data base shall tramsfer to 10 )
Bardware peripherals.
d) The hard-copy output shall be compatible with
existing drawing standards.

arabalsle wilthd
Artcard by

211 .

an

E NI E
) a Tiral
;Hxl'“ :

556

! =hall be urilized
For amthropometyric analvsis, )#

~(7 k(A TRID bicomechanical mode.

=& K The TRD rero-g worklosd model shonld 132 C~a~-47)

uEilired. )&

SO The work load mode ]l shall address the Following!

bR
Al Frror analysis
ima s
o b Teapmle eyt | ok load emphasis deternina- |
b . !
C)oSubdective technioues emph : srminabtion., |
dl Control dynamics modeling wmphualﬂ determina-
Nelyp
@) Temporal emphea
Pradictive vs

Joperating strategy /de sl o

determinatian.

I
i
':
WORKL.OAD MODFEILLING i
|
i

ireg empliaesi

—_— L
:oof workload a
aluative tools.

i

i

i

smer G ‘

NS :
i

1

1

----- STOLOGTCAL MODEL TNG
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CANDIDATE

D, )&

SOLUTIONS

)

F)

et
K

by )
Fik )

05

Arthropomestry
The requirement for the man-model ? s
large quantities of empirical human
data would be satsified by a system
digitizing dimensions directly from
sy B and avtomatically entering
into the man-model’s data base.

The reqguirement For the man-model s
terally rectifying population survey
For future arowth trends could be sc
Lneormorat Lon Fhe appropr late
L e meyedes )

of

s F ey e,

FE ey Ees

Vs Inborac Dlveness

A Lowpa-term desian aoal
algorithins For other typ
ations such as

4

shongld et

of

A zmatisfactory scheme far
of Jjoint configur

Joint mobility changes should be

Display

oot

the quarnt
1ons should be developed.
speclfied.

moxdeling requiremernts are

acospting
dimension
for

Fumaears

the data

avtoamet -

irnput data

Frieswed by

1 iryems

oy ok

| 1 E xj(._‘g v I

those caused by acceleration

ification

LY IF true solid modeling cannot be achieved, a

CRITICAL

agenaerated by a
RIS RIS Tt 2Ry

simalated skin
Prooame skl

VEEY

e

ASSUMPTTONS

o}

den

Computerized anthropometyic man modeling is

«

1 for Space Station
syvatems design.

Feduire marred

tended

ér

o marn--
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132

REFER. NO .

REFER. N©Y .

A CTESUE Y has heen defined For study to confirm or complete

definition of this prelimirar worequi

remert .



REPORT FORMAT 3

DESTEN/OPERATIONS REOQUIREMENTS

5 TVA/EVA TNTERFACE PRELI M IN ARY

T M- TERDED

L5401 WORKSTATIONS

CROSS REFERENCE TO RFP PARAGRAPH No: C—a (2. 2.10.2)

Rizy lwmed - S 15/ En

REGUIREMENTS REFER. NO.

POFESTATTOR DFETMITTOR

AL A crew osmltation o
Location in the o Station whor
cated task or activity is performed. The
following are are Wworkstations: consoles,
EVA worksites, general laboratory, plant
Laboratory, materlials sclence laboratori
artimal laboratory, remote manipulator s
control console, communication/data manage
consoles, and maintenance locations.

e et red s any

=02 A& thorouah analysis of the reguirements s
e done for each workstation to determine tl
rabor Acotivitis Tove b of auboms
Vi toole Lt L et
the recgulremnerts

L3 (0454

bapale, o

)

3 B R G R A} R R BT T

=13

1

L2 00-a-5da0

choworkestation shall mse the bhaseline
safety reqguirements For the Space Statiorn and
will provide utility power.

~04 Workstations eguipped to perform identical
tasks (e.qg., station housekeeping functions)
shall wtilize prime/backup logic with appro-
priate safeguards against dual functional path
commanding.

132 (0-4-54)

S Mok statiornes shall satisty the Faill-salfs
criteria.

JTREMEMT G

WORKSTATION GENERAL RE
Y dts of

e 1Y tmtil the r of the pending stady,

ale Intearation Stancarcs OS50 RFERP
Vo have peon Finalized, it dws
condurnction with the reguiremncnbs
) ity reference LS and JoC-
_ tation Specifications", be sec
for desiagn. Reference 381 should also be usec
a osocondary reference. )

1 |‘ xjj .

=6 Lay ot



PAGE 2 55401 - REQUIREMENTS

stations shall be laid out by
sidering the FMU-suited operator s

159 (pp 4._4)

i

]

capabiliti and range of phy 1ld1 dimensiorns |
!

H

i

]

COn—

and then desianing wor ron hardware to
accommoddat ER e IR RS T T=T ol
oo Workstations shall be laid oot in curh s bEYY
Lhat operator body mnt lon Feaguiradd o e Form
all work bion Functions shall be minimirzed. |
: sloned such that all  1159(pp 4.4)
I
H
]
]

19 0mm a.4)

z whall be des

external distracting stimuli te the operator
are minimized.

e. Workstations shall be designed for D body
posture.

Fo Workstations should be locat

i erence From traffilc areas.

powor b tatione whall ace L fc/;rf <
EMU-m0 8 Bedd orewmember e

131 (p 13)

pd to minimize T 173

TRD
. ‘) e

159 {pp &, 7

TV e ey

ER B o W o B :,:.r":r.-v’-;r Pl b
af tewy Froanoaoo

ey s buu\ , o
filre o s functiorn., )&

Do #{All visual displavs shall be viewable From

ary angle less than or equal tro TRD ey ees

from a line rnormal to and located at the

certter of the Jdisplav. )&

T Rl egitil
=Ftat o

1579 (oo

FL e b

4

bty characteristics of all werlbo-
shall conform to TED reculremen

adabi ity characteristics of all worb- )
= mhall conform to TRD.)®

h . o o Thee o Frae bara b Tee e oo PO g AL
SRR R N T T ALY s T SO A Y O A Ry S

-0 Conbrols ,

s The configuration of rortrols tree s 159 (pp 5.4)
Fleir hduw ard basic mode of operation h131
conform to TED requiremerts. )k

L. #{The motion of controls, including their dir-115%(pp 5.4)
ection, stimalus/response compatibility arnd
population sterectvoe characteristios whall
conform to TRD requirements. )k

c. *{The feedback characteristics of comtre 159 (pp 5.4)
.ur:udrnu their force/displacement corweess,
st L cowe o ton TRIV poaqui b emer i

1. f{ The ¢ EI e rr“<f}/7{” Rt E A e g R S IR TG B
trol {shape, color, fexture, etc.) shall
cowrform fo TRD requiromoernte. )&

D N S ey ﬂwﬂf?WHfjfan” shal b be stardarad i zed! 1S9 (on 540
SRS Aire o Flrevd e iribericded e fRn
FOERQUL L ey fen bk

Fooallow for crew intervention via compnlor 1351 (g
displavs ﬂﬁd rnnrrul or ovia manual contraol

valves,
FProwvide ol ac mF ;
thee reflection of the cate ot the )
system and the effects of crew intervention |
marmial controls. :

sy, eto .

1rtHJ1 b @alooy
: e Lading

statigs




- 10

~11

‘..J i l !.:’ N

N e
Lt

o f e

[ f

t
i
i
ﬁrnurr djﬂwilr """ e B3
1
H
1
i

i b TRID

G lffi :
TRO requiremernt
feristics nclude paramet 2
2, Flicker, foocus, contrast, i
’aﬁing, f”HPfd(f . o dor $ﬁ0didflﬂﬁ, @tﬁ-)*
Mresk Rimar =1 o hdrar ter
.nhm;wnf Y R Yy ¥ aw e

o ; aEar b requ1r@m@nr
.IJ b& wmmfﬂawd fr

159 {pp 52

1509 (’ [0

o 5 ":)

_:”(hp

¥ A wr~p%iﬂ :
2 llh(r thear 1 A romtrer e, @
'lﬂy information shall be ]lmiiﬂd ;
sperationally relevant data, with access to
"need-to-know" available.

Caution and warning information shall be
presented graphically, unambiguously identi-
fving the actual problem.
Dizplave shall be : “dized betweern s
et ] within

nuil b

120 8m Al

L31{p 4100

131(p 410)

410

Workstation provisions andardization of
uﬁrh\1~ choarn sempipment o shall o be o max bmizec. AT
murf b ions ahall dnclode the Followinog
sommon proviesions configured frr ary EMU-caa ted
«rwwm(mhwr- liqhttnu co b oL, cliot
ey, hody oy 1 , lHl T L,
holders, means for (nuf(rmlnw by
: Ltioning to ERP (Eve Reference Point),
amall checklist light, means of holding books/
clhechk ] is to a specific page.

131{p 47)

159 (pp
4.4.9)

Adiacent workstation with different "up"”
Or i tions (as determined by alpharnumeric
ldbeang) shall be avolided.

PUATTOM LIRT oL R
rirmdow Work
Inr lhw ML

G TREFEMENTS

Tl ors

Lted crewmembers, all work-
ted with windows for opera—

1. A fie re arch o shall have pro-

< the fol Aoy L tems whoere Jdiclated]
male ' oyt Lyaiss camera mour s,

e 1 st oy r@ﬂkraimTﬂ, ol g

olay & L map di Wl Bl A

optical SRCR N 2 bhe llluhl math,

arbyital maps to ddentify future flight paths,

method of measuring angles & the horizon iF

appropriate, control of adiacent lighting,

sasily deploved hood or curtain to block

REQUIREMENTS

£
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interior liaht.

Fal Laboratories
arreral laboratory and worke Tcll— iarr whall

LM

e provided with Fac Llities g thee Foal Towdne -
Er bl iaklt mtlutvn(n¢w und ' 1
ie, medic TN
Al physios é G *- i
ewsing, bmlnqy FESeArc h y Ear th abserva- :
tiors) . !
f. Laboratories involving attitude o ontrol shall 1131(p 1.2.3)
provide for the control of small pointin o i
ATV EF S | !
I
~l4 Plant Laboratories - The plant growth P13 lip 1@
Facility shall enable personnel involvement . |
:
RS N ST o
Sl inrelbeieirod ;
: : i b i
& ﬁ:ﬁmw«b{f : e ey o LT O Lo e
aari aredd s i E i dos rrf' I Ta fn st 1] b i
o) l'j o7 . :
coo WA central viewing facility shall provide thell3l(p 1.2.6)
following capabilities: Manual or auteomatic '
pointing, automatic tracking of & =elerctod i
feature, e.g., directly below or off—track . :
dvramic {moving map) displav depic Firg area :
(mpecified or being viewed) in persper Py, i B
varlatile magnification of field of view, time | h
e ! e ed v;.'.' e 5 S VL. Lo, MDD
i danes s . |
TR L A o 7 T A AT N T S
s F1lmA i G ik F i ol )
; - ) !
ot R Wy /I L ‘u[ ey record and preee V1ELIp L9 e
shiould be provided as Follows:  real!
£ me> image repeater {(monitor) in the ' i
Fape i r.':rf tyv Aoperator can see what the jroftro— |
mert 15 Seelng oFr can see d coded S deroded s i
PO fr weted equivalent), variable color ;
coding for the image-feed selective o apathd 1t
ta exhibit superimposed image combinations of i
tluu db(?\:’é-’ J oK '
P cagabit Vitv to o nse the ol hwnw I f’ff‘f V1310 1.2 e
fZ{‘ L’"N"‘ R - c e ; |
] _j"‘t'i‘ L 'f"' s I
Eowd Bl o peoi ‘ / ¥
Charvd copw ar wideo DR
=1 desiiare af Tl Medid e Bego Fee Moo A,
) (N Y S TR S S T B I T A R P R or i
ey b, )

FORTARLE EVA WORKSTATTON
CFach portable EVA worbost
multifunction alphanune

¥

ation shall have s
L beswoard .

weh portable workstation shall be ca patrle of
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interfacing with
ama with the
data

or imary
mariagement

o portaly Ve woy o
sectralint ST
L L

(ST

3

bl

CANDIDATE SOLUTIONS

15 observation

Provide gimbaled
wmall

CRITICAL ASSUMPTIONS

Pleapy e

"
il tion

Fimedd For

tmirar

i

fixed workstations
communications

LI Gy SRR AR RN,

e

bbb le
telescope with pointing capability.

A

at

55401 -

po453)

REFER. NO.

with

REFER.

NCY

REQUIREMENTS






REPORT FORMAT 3.1 DESIGN/OPERATIONS REQUIREMENTS

" TYA/EYA THTERFACE PRE”M'NARY

SN MAM-TERDED

Hhanz DATA MAMAGEMENT

i

ERENCE TO RFP PARAGRAPH No: C-a4(2.2.5)

Rovioed: /1 n/Es

REOUIREMENTS REFER. NGO,

Al DATA MARMAGE

i PGB ME M TS ;
=00 & Data Manmagoment

v (DM will provide
the copvenient and effective storage,

chranage , manipulation, and retrieval of
all appropriate atiorn subsyastemns and

(12 #{The operational Interface to the MS shall 132(C~-4~31)

]
3
1
i
i
i
H
be throuat: Multipurpose Applications Consoles |
:
:
!
i
i
1
H

IMPAL) and dedicated controls on data manage-
merrt hardare o TR, )&

-3 The imitial DMS shall: a) support data
, command and control, data tr
: »oand worketation v .

arval erbat Lo enaeey s e gy
aryed cems to o inititate one |

Tosach fwmmlnd data proces
cricration and debug, word pro-
vics, and electronic mall capa-
e health monitoring, imaging For
proximity operatic , dimplay and pﬁrfmrmuu(n
and trend data, and appropriate pavload inter-
face monitoring.

1320430

SR

18

<o,
hyes DM o
als e DMS 1

Line

SR

~~~~~ 04 The initial DMS desian shall provide the 13204327
following:
worbral indtiation and s
e P sl DM% g

ta i lﬂdl(drliWP
wnd sl : Fowr
of  the souros .

: ASE podng (timing,
W rur~ e Ar tilron, acauisitic .
ﬂiundl/l af-eianal , moding and PH!HIIPH
intformation, eto.) data to the wsers. !

=07 Computer output shall be 1 s form that 1o
. ble without interpretation or further
analyvsis by the crew.

= Subsyaten computers shall output either gof
ro-ao or detalled intformation, as reqguilrec




PAGE 2 25402 ~ REQUIREMENTS

~l& Provide remote terminal with linkage to main  1131(p 397)
system computer, e.g., at workstations, i
window station, laboratories. i

! P

L Provide secure around station inter s Fion Withi 131 (p 39
madir o syatem’ s compoter . ;
;

mlE The DMS shall employ common e lements i thres FLES (D A%t
form of interface 25, subsvatem data pro-—|
cessors, and executive software overhoad, dis-—!
tributed through all subsvstems. i
1
H

=19 Ervror Protection- saress to protect P13EE (e an
arror and fault propagation, and Jdivers] i
Location shall be fundamental parts ol the '
i 2l DMS concept to protect against the!
ced arvivonmental effocbe. i
;

3 1 ahall protoo b data by marbitiom e O I ROl
Slams processing to individual, csbeyetan !
ddent devic - The Optical Data Dicteiba- |
Liorn Metwaork (ODDNet ) L mrevent uninten- ;
tional radiation of ¢ 2 Station data and i
2clude interference by intentional and '
unintentional sources. The DMS shall provide |
encryption/decryption techniques for protec-— |
tion of the RF link input/output inter face :
with the Information & Data Mariagement H
{IDMS), to assure operation in & hostile i

ernv ironment . i -

1
1

, .

2l The TDMS sthall preoes o Fime and Fromaygorm ey
poberene e, ol by thated to gl l sl o ey
cimul taneously . The Metwork Operating Sy
CHOSY time tags all cubayateon VA0 tramaac
Che distribouted time and Freouer y

reterence to assure time correlation of all

cata.

Pl o s

=22 Facilities management shall be avallable to

1
i
t
}
1
1
{
1
:
P1335(p 455)
all subsystems and payloads. Th service |
:
)
]
:
]
t
I
]

e Station
Information and Data Management System (TDMS)
storage and access and station level data
Aaraly anc ODDNet  mean mernt . T addi o,
this wervice shall provide station Lewel

Coortt iaur a b o marnagemern t ircbuding Toogiat icw,
Fesource allocation., and el ing data For
the crew’s ase . Tutorials for refreching the
crewon procedares shal b alao be provioded From

bhiiss warvice.

A5B5 G

latrative support, thereby proviading sk
atomatic features as recaovery from machine
and user error np-load and down-load of data
with appropr tat ground Facllities
tion of redundant and insignifi

ok

i e limina-
ant datas; and
A partitioning and integrity protec

i
i
i
H
:
{
i
i
~23 The DMS shall reoaive minimal madital  admine- Plasie
i
1
]
¥
i
t
i
I
1
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=24 The DMS shall also pr(nv1<h» multiple views of
data: tomporary wor ke o for data manipnla-
Cion; a natural lanoguage mechanism For online
aplery Froun the MPAC arved a himhmr cir ey
Paronacys Lo ber Tace
oy .

The DMS shall incorporate advanced wF
wgenent technigues, such as the of the
data model, which support data
type; re zary to scientific,
EEr ing pr control and other tasks
Nhl(h alst be supported by the TDMS.

=26 The DMS shall support a full set Jeometr i
prtitl for ' The MPAC di of Lhr»
aimersLornal arnimation, AD, arel twe-
chlmeres data reprasontationg,

S-S R Sl B o1 H g concent o sheal b be s
For the man the ODDMNet . Protocols
and priovities may be preprogrammad sither in
the IDMS or a common module of the :
Data Processor (SDP).  Override of e ted
functions may be commanded by the Mundqmmwnf
it or marnual ly .

Safety requirement For all softwars programs,
pecially those performing control or inte-

grating functions, shall be designed to

Aetaalt in oo predeterminsd salfe condl Bion.

CHFERAT TG SYSTEM
=2 The DMS whal l suppart &
P Chies wman/maching inter Face.  The lano
shall be capable of interfacing hmiu““n M
and machine for communications, '
agernaration, mnnifmring, checkout. and contrml
cduring all pha of development and opera-—
tiors.

=30 The IDMS NOS shall consist of a of common

software provided to all subsvyvstems to perform

the distributed protocaol, Formatbting, de

hnndllnw, control, arch oisplay Fare tions
seapiment bo oal oo sy boms ar determined hy the
leh architecture .

SHORY CARPARTLTITY

Frovide odata storaae, retrisval, ard
seprvices For the core s
altorage shall be provideo
data can then be Lranste
storage on the Jrnund This ) 1
prnvxdn rate bhuffe g anc data malnrwndnlv
Sl term storace hull alwio be provided for
lected audio, v1dum, At commun ioatiorns
cata.

Tivery

tn ﬂrthival

Foy ooy sl Lo and appl oo

P el Vd 1y I e

tem data.  Short berm
artboard and e loctod

55402

33{p 455)

455

BELD Ah5%g

159 (pp

[

G.15.1)

REQUIREMENTS

133(p 453)
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]
I
=50 Aduqndlu mazs storacge capability shall be pro-—!] A54)
: e IDMS for the collection of ;
L status concerning subsye '
and proximity activi i -
el d Capac bbies, maralns and imite i
bl mrpos o f recorads,  trond Aralyeln and!
diutributimn will be sto as needed ., i
Feriodically, stored data shall be downlinked |
to the ground for archival P P OSEs H
H
1
IN][RTA(E COMPATIBILITY g
Provide an interface with space platforms and | 132(0-4-
other robotic subsvetems to support displayvse
of remote wit » remote manipulations, arnd i
other unmanned proximity operations. i
i
~3 Provide onboard experiment data and LT LA 410
et capalbi ity i read o Lime . ;
:
=55 PFUWFHmW For hardware checks of inter Fares & R AT
nperating sratos shall not generate oommand PH OISR A T2
slgnals which may activate or deactivale bhe |
item or system. :
1]
1
APPLICATION PROGRAMS i
=36 In addition to the fnl]owlnq roquxrpmwur%, 1132(C-7-4)
MIL=-8TD-1472C, or later i @y and I 1 g
Grtidel ine for the tae IHTer((ﬂ Lo Jomput@rmi
Based Information Svstems, shall be oed i -
tf stardard. |
;
CEE The DM s ey o b b bven coamealn Lo ol vty A S RNl
Facing directly with software Frevgr A Al e !
MOS o ensro access to the operat Lonal cdata |

id

4 Computer software capability shall be pr o
vided for the following: Goheduling, checo
lis station systems diagrams and inForma-
fimn, tems monitoring, science, trouble-—

shooting, mainternance 11;F(7rtn«1f ilorn, inverntory,
lnnmvnbsu'plrwj, word processing, dedicated PI
links, replacing paper reports, maps, horizon

SETEOFS, nrbit, et

T

b ile softwarse which can be o sy changed ) LE2 (D400

aihall be provided.

AL Boftware swebom beliabi ity =hall be coeoianed
prdor ity .
wa4R Provide a svetem capability to permit eas
ftware modification by the Flight crew
without the need for software Fever P ication,

!
1
]
1
i
I
t
i
1
i
1
'
1
i
|
!
t
1
i
!
1
;
S5 Ao ttware shall e Sy o e ond byt N RV E ED RE
3
H
I
!
!
1
1
!
H
i
I
]
t
t
]
)
)
t
]
i
I
1
]
H

=43 Provide onboard planning aids forp CoOmpitter Y
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generation of
cediire SeaquRnce

charts, time lines, and pro-—|
1
i

CANDIDATE SOLUTTIONS REFER. NO.

Py

CRITICAL ASSUMPTIONS REFER. NO.

Moy e

Fer e Fira v oo et

T B R
R S T 4
ool tminary e Lremer







MASTER REFERENCE LIST

MASTER # WHERE USED REFERENCE
100 10901 21101 NASA-JSC., Skvylab Experiment M4&7:
20701 21302 Habitabilityv/Crew Quarters, JSC-09477.
21401 55214 TMX-58163, Houston, TX, (ct 1975
101 GENERIC NASA-MSFC, Lessons Learned on_the Skylab
Program, T74-16471, Alabama, 22 Feb 1974
102 10902 20701 NASA-JSC, Lessons Learned on the Skylab
10903 21302 Program, Houston, TX, & Mar 1974
21308 30601
20102 21306
55214
103 10107 21106 NASA-JSC, Crew Interface Panel Space
10205 2110% Station Habitability Requirements Document
10901 21201 JSC-19517, Houston, TX, Dec 1983
10905 21202
20102 21304
20402 21204
21002 21301
21003 21302
21004 21304
21101 21306
21103 21901
21104 55204
21105
104 20201 20801 Technical Memorandum 58255, Space Station
20204 20904 Medical Science Concepts, Jan 1984
20210 20205
20701 21901
20702 50602
20703 55202
20205
105 21501 NASA-JSC, SEB No. 1, Translation Modes and
55215 Bump Protection, JSC-09535, Houston, TX, Jun 1974
106 GENERIC NASA-JSC, SEB No. 2, Architectural Evaluation
For Airlock, JSC-09534, Houston, TX, Jun 1974
107 21504 NASA-JSC, SEB No. 3, Architectural Fvaluation
for Sleeping Quarters, JSC-09537, Houston, TX,
Jul 1974
102 21504 NASA-JSC, SEB No. 4, Design Characteristics of the
Sleep Restraint, JSC-09538, Houston, TX, Jul 1974
109 GENERIC NASA-JSC, SEB No. S, Inflight Maintenance as a
Viable Program Element, JSC-09539, Houston, TX,
Sep 1774
110 21901 NASA-JSC, SEB No. 6, Space Garments For IVA Wear,

J3C-09540, Houston, TX, Aug 1974

111 21502 NASA-JSC, SEB No. 7, An Overview of IVE Personal
Restraint Systems, JSC-09541, Houston, TX,
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MASTER REFERENCE LIST

MASTER & WHERE USED REFERENCE
Oct 1974
112 21001 21003 NASA-JSC, SEB No. &, Cleansing Provisions Within

the Waste Management Compartment, J5C-09542,
Houston, TX, Oct 1974

113 21501 55215 NASA-JSC, SEB No. 9, Foot Restraint Systems,
JS5C-09543, Houston, TX, Dec 1974
114 GENERIC NASA-JSC, SEB No. 11, Personal Mobility Aids,
JSC-09545, Houston, TX, Jan 1975
115 GENERIC NASA-JSC, SEB No. 12, Temporary Equipment
Restraints, JSC-0954¢, Houston, TX, Feb 1975
114 30501 55305 NASA-JSC, SEB No. i3, Tools, Test Fquipment and
30503 Consumables Reauired to Support Inflight
30504 Malntenance, JSC-0%547, Houstaon, TX, Nov 1974
117 21004 NASA-JSC, SEB No. 14, Personal Hygiene Equipment,

JSC-09543, Houston, TX, Jan 1975

118 21503 NASA-JSC, SEB No. 15, Cable Management in lero-G,
JSC-09549, Houston, TX, Sep 1975

119 GENERIC NASA-JSC, SEB No. 17, Neutral Body Posture in
lero-G, JSC-09551, Houston, TX, Jul 1975

120 GENERIC NASA-JSC, SEB No. 1%, Evaluation of Skylab IvaA
Architecture, JSC-09552, Houston, TX, Dec 1975

121 21101 NASA-JSC, SEB No. 19, Food System, JSC-09553,
Houston, TX, Feb 1974

122 GENERIC NASA-JSC, SEB No. 2¢, The Methods and Importance
of Man-Machine Engineering Evaluations in lero-G,
JSC-09560, Houston, TX, May 1976

123 GENERIC NASA-JSC, SEB No. 27, Personnel and Equipment
Restraint and Mobility Aids (EVA), JSC-09561,
Houston, TX, May 1975

124 10102 30301 NASA, System Operations, Book &, TM 86652,
1010a 30302 Houston, TX, Mar 1984
101067 30303
10109 30304
10204 30305
10302 30306
10303 30307
10404 30401
10405 30405
10503 30404
10601 30407
21401 55101
21402 55102
21505 55105
21503 55215
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MASTER REFERENCE LIST

MASTER & WHERE USED REFERENCE
21304 55303
55214 55301
55304
125 30102 55301 NASA-JSC, Space Station Operations Plan,
JSC-19746, Houston, TX, Aug 1954
126 10605 10903 NASA, Space Station System Operational
21002 21304 Requirements, JR40062, Houston, Tx, Dec 1953
21901
127 30105 NASA, Life Sciences Division, Human Capabilities

In Space, Headquarters, Washington, D.C., Mar 1934

124 10107 10901 Boeing Aerospace Co., Space Station Habitability
10903 55214 Report, NASW-3450/CCO0R1, Seattle, WA, 2% Feb 19823
10935 20704
20701 55306
20901 20904
20903 21001
21202 21302
21303 21306
21402 21901
30601 30602
30603 30801
50602
129 20901 55306 Boeing Aerospace Co., Space Station Nuclear
20705 30601 Submarine Apalogs, D130-28181-1, Seattle, WA,
20903 30602 13 0ct 1983
130 1010% 21002 Boeing Aerospace Co., Soviet Space Stations
10301 21003 As Analogs, D180-281892-1, Seattle, WA, Oct 19€3
10302 21004
21201 22001
20901 30105
20902 20903
30401 20904
30602 20906
30802 21001
55306
131 10102 10104 Boeing Aerospace Co., Space Station Habitability
16503 10204 Design Recommendations, Vol I, D180-23402-1,
10206 10302 Seattle, WA, Nov 1984
10303 10401
10404 10601
10301 10701
10704 10705
10704 10902
10903 10905
20403 20701
20901 21201
20902 21202
20903 10703
21002 21004
21302 21303
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21306
21401
21404
50103
21702
21705
30601
30603
30801
40102
40201
40209
55104
55101
55107
55214
55301
55307
55402

10102
10106
10108
35101
10202
10204
1020«
10303
10401
10403
10405
10605
10703
55202
10903
20101
20103
55201
20210
20304
20404
10501
20601
20701
20702
20703
20801
203804
21001
21302
21306
21502
21505
21601
10503
21705
21801

WHERE USED

21307
21402
21407
21701
21703
30404
30602
30701
30901
40103
40207
55102
55105
55106
55204
55217
5530¢
55401

10104
10107
10109
10201
10203
10205
10301
10400
10402
10404
10601
10607
10901
10702
10905
20102
20107
20205
20302
10302
205602
21002
21003
10502
21201
21202
21205
21206
10704
21304
21501

MASTER REFERENCE LIST

REFERENCE

NASA, Space Station Definition & Preliminary

Desian, Request for Proposal, Solicitation
#9-BF-10-4-01P, Houston, TX, Sep 1984

21503

2150«
21602
21703
21704
21803
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21901
30101
20212
30301
30304
30306
30303
30402
30404
30503
535106
30702
30301
40103
40201
40205
40209
55102
55105
55303
21308
50401
50403
50405
50407
58215
50701
10906
50102
50104
55109
30903
40206
50107
35103
55107
55204
55206
55301
55307
55402

10104
10206
10702
10402
10901
21005
55307
21302
30701
40104
35402
21107

50101
50104

WHERE USED

10701
30102
30107
30303
30305
30307
30401
30403
30405
30504
30701
30703
40101
40104
40203
21205
30505
55104
5521s
55305
55213
50402
50404
50406
50401
20501
30103
50101
50103
50105
30603
40102
50104
50108
55106
55203
552035
35217
55304
55401

21001
21002
10903
10704
10905
21003
21206
55401
21108
40201
40205
21109

50102
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NASA-JSC, Space Station Ref

REFERENCE
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Aug 1984

Rockwell International, Reg

339, Houston, TX,

uirements/Definition

Document, Airlock Support,
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SD72-S4-01046-4, 15 Jun 1974

135 10104 55307 McDonnell Douglas Astronautics Co., Thuris
10201 50701 {Generalizations on Human Roles in Space}
30701 10203 Vol III, MDC H1295, Huntingten Beach, CA,
55102 Oct 1934
136 55106 10601 NASA-JSC, Space Station Program Description
Document Book ¢ Appendix B, Systems Operation,
Aug 1983
137 10303 55102 NASA-MSC, "Mobility & Restraint,"” Habitability
10205 55103 Data Handbook vol. I, MSC-03909, Houston,
10206 31 Jul 1971
138 10204 10503 W. Pogue, Astronaut Primer
10302 55215
10303 21501
21503 21504
21601 55102
55216
139 10205 W.E. Woodson, Human Factors Design Handbook,
55102 1331
140 10302 10303 NASA-MSC, “Architecture & Environment,"”

Habitability Data Handbook Vol 2, MSC-03909,
Houston, 31 Jul 1971

141 10303 10301 NASA-JSC, Crew Station Specifications,
JSC-073878, Houston. TXA, Jan 1982
142 10403 NASA-MSC, Factors Affecting the Interior Design
55104 of Crew Compartments for Long Duration Space
Flight, MSC Internal #s5-ET-14, Houston,
15 Sep 1967
143 10603 NASA-JSC, Space Shuttle System Payload
55106 Accommodations, Vol XIV, Rev. H, JSC-07700,

Houston, TX, 14 May 1983

144 10603 NASA-JSC, Space Shuttle System Payload
55106 Accommodations, Vol XIV, Rev. H, Attachment 1,
JSC-07700, Houston, TX, 16 May 1943
145 10601 NASA-JSC, "Spacelab Support Systems,"
10603 Shuttle Flight Operations Manual, vol. 19,
55106 JSC-12700, Houston, TX, Aug 1979
14n 10605 30301 NASA CDG Workshop, 24-27 (et 1983
21601 55214
21602
147 10705 NASA, Space Station System Requirements Document:

Space Station Program Description Document,
(prepared by Space Station Task Force Caoncept
Development Group), CDG Final, 25 Dec 1993
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142 10701 55107 John Murphy, “The Challenge of Coating and
10703 Assembling Space Shuttle Windous," AFML-

TR-76-54, Aernspace Transparent Materials &
Enclosures Conf., Atlanta, GA, 18-21 Nav 1975,

pp. A03-635
149 10401 NASA-JSC, Man-Systems Integration Standards,
40102 JSC RFP 9BE3-6-4-45P, Houston, TX; 1935
150 10703 N.S. Corney, "Optical Requirements for Aircraft
55107 Transparencies," AFML-TR-73-126, Transparent Air-

craft Enclosures Conf., Las Vegas, NV,
5-8 Feb 1973, pp. 47-47

151 10701 10704 W.T. Ham et al, "Ocular Hazard From Viewing the
10702 55107 Sun Unprotected and Throuwah Various Windows and
Filters," AFML-TR-73-126, Transparent Aircraft
Enclosures Conf., Las Vegas, NV, 5-3 Feb 1973,
pp. 753-773

152 10503 NASA, Anthropometric Source Book, NASA Reference
Publication 1024, 1978
153 10702 Wright Patterson Air Force Base, Light Trapns-
55107 mission and Haze Requirements for Transparent

Enclosures (by H.C. Glover), WADC Technical
Report 55-55, Aero Medical Laboratory, Ohio,

Apr 1955
154 10703 R.S. Bruce, "The Design Development and Testing
1070¢& of Air Lock and Viewing Port Windows for the
55107 European Space Lab," Proceedings of the Society

of British Aerospace Companies Conference on
Aerospace Transparencies, London, England,
3-10 Sep 1930, pp. 697-705

155 10102 10404 NASA-JSC, Man-Systems Division, Aug-Sept 1985
10901 10902
20701 20903
21001 21301
21301 21302
21305 21306
21504 21505
21504 21701
30303 40102
40104
156 10707 NASA, Flight Investigation of the tanding Task
55107 in a Jet Trainer with Restricted Fields of View,
{by J.J. Perry et al), TN D-4018, Washington,
DC, Jun 1947
157 10707 S.N. Roscoe, Flight by Periscope, Performing on
55107 Instrument Flight Pattern: The Influences of

Screen Size and Image Magnification, Aeronautics
Bulletin No. 9, University of Illinois, Urbana,
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IL, 1951
158 10705 R.L. Olson, “Space Station External Viewing
55107 Requirements, Boeing Aerospace Company,"” Memo

2-1681-HVJI-007, Kent, WA, 20 Sep 1984

159 10701 22001 Department of Defense, Human Engineering Design
20501 55107 Criteria for Military Systems, Equipment, &
55401 55402 Facilities, MIL-STD-1472C, Washington, DC,
40102 40206 2 May 1981
40201
160 21505 21506 L. Weaver, Personal Communication, April 1985
161 40102 NASA-MSFC, Man/System Requirements for Weightless

Environments, MSFC-Std-512A, Alabama, Dec 74

162 20401 A. J. Lewy, "Effects of Light on Human Melatonin
Concentration and the Human Circadian Systenm,"
Sleep and Mood Disaorders Laboratory, regon Health
Sciences University, Portland, OR

163 20401 A.J. Lewy, H.A. Kern, N.E. Rosenthal, and T.A.
Wehr, “Bright Artifical Light Treatment of a
Manic-Depressive Patient with a Seasonal Mood
Cycle," American Journal of Psychiatry, Nov 1982

164 20401 N.E. Rosenthal, D.A. Sack, C.J. Carpenter, B.L.
Barry, W.B. Mendelson, and T.A. Wehr, "Antide-
pressant Effects of Light in Seasonal Affective
Disarder,” American Journal of Psychiatry,

Feb 195

185 20401 A.J. Lewy, T_A. Thomas, F.K. Goodwin, D.A Newsaome
and S.P. Markey, “Light Suppresses Melatonin
Secretlion in Humans," Science, 210, Dec 1980

166 10701 Wright-Patterson AFB, Air Force Systems Command,
55107 Life Support Systems Requirements, Vol II, Sectiaon
II, Biotechnology Requirements (by M.N. Goldberg,
et al), ASD-TR-70-47, Ohio, Nov 1970,
pp. I1.328 - 1I1.335

167 10701 Brooks AFB, USAF School of Aerospace Medicine,
55107 Multiple Images in the F/FB-111 Aircraft Wind-
shield: Their Gemeration, Spatial Localization
and Recording, Rep No SAM-TR-77-32, Texas,

Dec 1977
1&3 10901 NASA-JSC, Lessons Learned on the Skvlab Progranm,
10902 T74-16081, Texas, 1& Jul 1974
169 10904 10702 Boeing Aerospace Co., Space Operations Center
21001 21204 Systems Analysis Vol. IIT, D180-26495-3, Jul 1981
21002 21003
2130¢4 21205
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170 21105 M.D. Smith, Space Station Food System,
21106 ILC-SSD In-House Study, May 1994

171 10903 G.A. Singer, "Advanced Trash Management System,”
21302 (with W.H. Hanlon & F.E. Senator), Proc. Inter-

Society Conference on Environmental Systems, ASME
Publication 73-ENAS-31, San Diego, CA,
16-19 Jul 1973

172 10903 21402 NASA, Program Plan-Space Station Payload & System
21401 55214 Definition, Life Sciences Division, Washington,
21202 DC, & Dec 1983

173 20101 NASA-JSC, Space Station Environmental Control &
20102 Life Support System -Preliminary Conceptual

Desian, Crew Systems Division, JSC-17727,
Doc. #CSD-55-059, Sep 1922

174 DELETED
175 20103 Flammability Odor & Offgassing Requirements
& Test Procedures for Materials in Environments
that Support Combustion, NHB 8060.1
176 20103 NASA-JSC, STS Microbial Contamination Control
plan, JSC-16388, Houston, TX
177 20103 Lockheed Missiles & Space Co., Inc., Development
of a Computer Program for Spacelab Contaminant
Control Analysis, LMSC D554710, Sunnyvale, CA
178 20103 NASA, Development of a Preprototype Trace Con-
taminant Control System, Final Report Unnumbered,
NASA 9-145897
179 20201 Department of Energy, "Space Transportation
20202 System: Operations & Projected Radiation
20205 Exposures,” Workshop on the Radiation Environ-
20210 ment of the Satellite Power System (SPS) (by
55202 Rudolf A. Hoffman), Conf. 7309164, Dec 1979,
pp. 9-32., esp. p 10-12
120 20201 W.K. Sinclair, "NCRPM Radiation Safety Standards
20204 20210 Space Hazard vs Terrestrial Hazard," Life Sciences
20205 55202 and Space Research Xx{1), vol. 3, #8, 1933
181 20204 National Academy of Sciences, National Research
55202 Council, HZE - Particle Effects in Manned
Spaceflight, Douglas Grahn, editor, 1973
132 20204 NASA, The Estimation of Galactic Cosmic Ray
55202 Penetration and Dose Rates, TD D&AAO
183 20206 American Council of Governmental Industrial
55202 Hygenists, Physical Agents in the Work Environ-

ment, 1924
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134 20201 Code of Federal Regulations, Title 10, Part 20,

55202 paragraph 203 -
135 55203 Safety Levels with Respect to Human Exposure to

Radio Frequency Electromagnetic Fields, 300 KHz
to 100 GHz, ANSI C95.1, 19782

186 20302 Code of Federal Regulations, Performance Standards
55203 for Microwave and Radio Frequency Emitting
Products, Title 42, Part 1030

187 20304 ANSI Standard for the Safe Use of Lasers,
55203 ANST 7136.1, Tables 3-7, 1980
128 20304 American Council of Governmental Industrial

Hyglenists, Threshold Limit Values for Chemical
Substances and Physical Agents in the Work
Environment

189 20402 NASA, "Functional Design Requirements for
20403 55204 Lighting," Manned Spacecraft and Related Flight-
20404 crew Equipment, SC-L-002B, Sep 1981
190 20403 NASA, Shuttle Payload Safety Requirements,
55204 NHB 1700.7A, Dec 1980
191 DELETED o
162 20501 R. E. Hill, "Space Shuttle Orbiter Crew
55205 Compartment Acoustic Noise - Environments and

Control Considerations,” Rockwell International
Space Transportation Systems Division, ASA 103th
Meeting (Paper Y2), 10 0Oct 1984

193 55205 NASA, The Physiclogical Basis For Spacecraft
20503 20504 Environmental Limits, (by J. M. Waligora),
50104 NASA RP 1045, 1979

194 DELETED

195 20502 NASA-MSC, Acoustic Noise Criteria, MSC Design and
55304 20504 Procedural Standard No. 145, 16 Oct 1972

196 DELETED

197 20502 NASA, Vibroacoustic Habitability of Space

Stations, (by D.G. Stephens), Langley Research
Center, Hampton, VA, 30 Aug 1983

198 DELETED

199 DELETED

200 DELETED

201 20502 Boeing Aerospace Co., Aerospace Systems Environ-
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20504 mental Control and Life Support Systems and

Subsystems, Vol. I, Rev. A., D130-27041-1,
Seattle, WA, Jun 1983

202 DELETED
203 20502 United States Department of Labor, Occupational
Noise Exposure; Hearing Caonservation Amendment,
29 CFR Part 1910, Occupational Safety and Health
Administration
204 50104 United States Environmental Protection Agency,
20503 Information on Levels of Environmental Noise
20504 Requisite to Protect Public Health and Welfare
With an Adequate Margin of Safety, 550/9-74-004,
Office of Noise Abatement and Control, GPO,
Washington, DC, Mar 1974
205 20701 A.E. Nicogossian and J.F. Parker, eds., Space
20702 Physiology and Medicine, NASA SP-447, NASA
20705 20801 Headquarters, Washington, DC, 1982
206 20701 NASA-JSC, Medical Operations and Life Sciences
20702 20703 Activities on Space Station," (by Philip C.
20801 20805 Johnson and John A. Mason), TM 53243, Houston,
20804 TX, Oct 1982
207 20701 20804 NASA, Life Sciences Considerations for Space
20702 20703 Stations, Life Sciences Division, NASA Head-
20201 20805 quarters, Wasington, DC, 14 Sep 1932
203 20702 M_N. Levy and J.M. Talbot, eds., "Research
20701 Opportunities in Cardiovascular Deconditioning,”
NASA Contractor Report 3707, Jul 1983
209 20701 J.M. Talbot, ed., "Opportunities in Space Motion
Sickness,” NASA Contractor Report 3708, Jul 1983
210 20701 J.M. Talbot, ed., "Research Opportunities in
20702 Bone Demineraiization,” NASW 3728, Federation of
Experimental Biology (FASEB), Dec 1983
211 20701 G.J. Herbison and J.M. Talbot, eds., "Research
20702 Opportunities in Muscle Atrophy,” NASA Contractor
Report 3796, NASA, Houston, TX, Apr 1934
212 DELETED
213 20703 R.S. Johnston, L.F. Dietlein, and C.A. Berry,
eds., "Biomedical Results of APOLLO," NASA
5P-368, NASA Headquarters, Washington, DC, 1975
214 20701 R.S. Johnston and L.F. Dietlein, eds., "Bio-
20703 medical Results from SKYLAB, NASA SP-377, NASA
20801 Headquarters, Washington, DC, 1977
215 20701 Shiro Furakawa, M.D., "Life Sciences
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20702 Considerations for Long Duration Manned Space
20703 Missions," Vol. I, Medical Operations, {Prepared

for NASA KSC under NAS 2-3235), TM 83093, Houston,
TX, May 1934

216 20701 "Life Science Requirements for Space Stations,
20702 Consolidations of Requirements Identified in Pre-
vious Space Station Studies," 1960-1980 McDonnell

Douglas Technical Services Co., Inc., Mar 1981

217 20701 Melvin Calvin (USA) and 0leg G. Gazenko (USSR),
eds., "Foundations of Space Biology and Medicine,
Vols. I-II1, JOINT USA/USSR Publication, 1975

219 20701 N.V. Martello, ed., "Biomedical Research Division
Significant Accomplishments for FY 1923," NASA
TM 355929, Feb 1334

219 20701 C.M. Tipton, "Considerations for Exercise
Prescriptions in Future Space Flights," Exercise
Science Program, University of Iowa, Iowa City,
Iowa. Med Sci Sports Exerc, 1983 15(5) padl-4

220 20701 M.N. Levy and J.M. Talbot, “Cardiovascular
Deconditioning of Space Flight,", Physiologist,
Oct 1983, 26(5) p297-303

221 20701 M.W. Bungo and P.C. Johnson, Jr., “Cardiovascular
20702 Examinations and Observations of Deconditioning
During the Space Shuttle aGrbital Flight Test
Program,” Medical Research Branch, NASA-JSC,
Houston, TX, Aviation, Space and Environmental
Med., Nov 1983, 54(11) plool-4

222 20701 H. Sandler, "Are There Limits to Man's Long-Term
Presence 1n Space?," 13th Intersociety Conference
on Environmental Systems, San Francisco, CA,
11-13 Jul 1983, (SAE Paper 831132)

223 20701 H. Sandler, "Cardiovascular Response To Hypo-
gravi Environments," In: Space Physiology,
Toulouse, France: Centre National D’Etudes
Spatiales, 1983, p317-333

224 20701 H. Sandler, P. Webb, J. Annis, N. Pace,
B. Grunbaum, D. Dolkas and B. Newsom, eds.,
"Evaluation of a Reverse Gradient Garment for
Prevention of Bed-Rest Deconditioning,”
Aviation, Space and Environmental Medicine, 54(3)
1983, pl91-201

225 20701 A. Nicogossian, S.L. Pool, P.C. Rambaut, "Cardio-
20702 vascular Responses to Spaceflight,"” Physiologist
26(6): S78-S30, 1923
226 20701 P.B. Raven, D. Rohm-Young, C.G6. Blomqvist,

"Physical Fitness and Cardiovascular Response to
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Lower Body Negative Pressure," Journal of Applied

Physiology: Respiratory, Enviraonmental and
Exercise Physiclogy, 1924, 5&4(1)" 13%-144

227 20701 T.E. Brown, W.S. Myles, and C.L. Allen, "The
Relationship Between Aercbic Fitness and Certain
Cardiovascular Risk Factors,” Aviation, Space,
and Environmental Medicine, 1983, 54(6):543-547

228 20701 D.J. Mullaney, D.F. Kripke, P.A. Fleck, and
N. Okudaira, Sleep Loss Effects on Continuous
Sustained Performance (Final Report No. 3):
California University, La Jolla, CA, Nov 1932

229 20701 B.S. Cadarette, M.N. Sawka, M.M. Toner, and

¥K.B. Pandolf, "Aerobic Fitness and the Hypo-
hydration Response to Exercise - Heat Stress,”
Aviation, Space, and Environmental Medicine,
1924, 55{(f): 507-512

230 20701 W_.B. Webb, Sleep Deprivation _and Performance;
Aqing and Repetition, Florida University,
Gainsville, FL, Apr 1983

231 20701 NASA-JSC, “"Spaceflight and the Telltale Heart,®
{by L.F. Dietlein), Houston, TX, Jun 1983, Am.
G. Sur., 145(4&) p703-6

232 20702 JSC Medical Operations Branch, “Program Plan for
20804 Space Station Health Maintenance Facility," (no
20801 author or publication date) 15 Jun 1734

233 20703 Terry C. Secord and Herbert B. Kelly, "Space

Station Life Sciences Research Facility Techno-
logy Assessment,” SAE Technical Paper Series
340947, 14th ICES, San Diego, 16-19 Jul 1984

234 20702 H. Sandler, T.F. Budinger, "Recent Advances in
Physiological Monitoring: Opening Remarks,"”
Physiologist, 1983, 26{1l): p29-30

235 20703 L.F. Dietlein, P.C. Rambaut, A.E. Nicogossian,
"Future Thrusts in Life Sciences Experimentation
in Space,”, Aviation, Space and Environmental
Medicine, 1923, 54(12): S&-SE&

236 20701 NASA-JSC, Medical Fvaluation and Guidelines/
20703 Annual Medical Certification, Astronaut -- Pilot
Class IA; Mission Specialists Class IIA,
J5C-13%42, Houston, TX, Jul 1978

237 20701 NASA-JSC, Medical Evaluation and Selection
Standards/NASA Class IIJ], Payload Specialist,
Prepared by Space & Life Sciences Directorate,
JSC-11571, Houston, TX, Apr 1977

238 20701 NASA, STS-1 Medical Report, (by S.L. Pool, P.C.
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20703 20804 Johnson and J.A. Mason, eds.), TM 53240, .
20801 30802 Dec 1981

239 20701 NASA, S5T7S-2 Medical Report, (by S.L. Pool, P.C
20703 Johnson and J.A. Mason, eds.), TM 58245, May 1982

240 20701 NASA, STS-3 Medical Report, (by S.L. Pool, P.C.
20703 Johnson and J.A. Mason, eds.), TM 58247, Aug 1982

241 20701 NASA, Shuttle OFT Medical Report, (by S.L. Pool,
20703 20801 P.C. Johnson and J.A. Mason, eds.), TM 58252,
20304 Jul 1923

242 20703 NASA, NASA Headquarters Medical Operations Support

Plan for STS," NASA Headquarters, Washington, DC,
4 Mar 19823

243 DELETED
244 20704 F.T. Eggemeiser and R.D. 0'Donnell, "A Conceptual
Framework for Development of a Workload Assess-
ment Methodology," Proc Amer. Psych. Assoc.
Annual Meeting, 1982
245 20704 T.R. Metzler and C.A. Shingledecker, "Register of
Research in Progress on Mental Workload," Air
Force Aerospace Medical Research Labaratory, »
TR-82-42, Jul 1932
246 20704 C.A. Shingledecker, M.S. Crabtree and W. Acton,
30302 "Standardized Tests for the Evaluation and
Classification of Workload Metrics," from
Proceedings of the Human Factors Society - 26th
Annual Meeting, 1982, pedf-£54
247 20705 A.A. Leonov and V.I. Lebedev, "Psychological
30802 Characteristics of the Activity of Cosmonauts,”
Psikhozogicheskiye Osobennosti Deyatelnosti
Kosmonaytov, Moscow, Nauka Press, 1971
243 20704 G.B. Reid, F.T. Eggemeier, T.E. Nvgren, “An
30802 Individual Differences Approach to SWAT Scale
50407 Development," from Proceedings of the Human
Factors Society - 2ecth Annual Meeting: pa39-s42
249 20704 M.W. Burke, R.D. Gilson and R.J. Jagacinski,
"Multi-Model Information Processing for Visual
Workload Relief," Ergonomics, 1920, 23(10):
p?61-975
250 20704 W.W. Wierwille, B.H. Williges, "Naval Air Test
Center Technical Report, No. SY-27R-80 (Final B
Report), Mar 1930
251 20705 G.R.J. Hockey and W.P. Colquhoun, “Diurnal

variation in human performance: A review." 1In
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W.P. Colquhoun (ed), Aspects of Human Efficiency -

Diurnal Rhythm and Loss of Sleep, London,
English Universities Press, 1972, pl-23

252 20705 S. Folkard, P. Knauth and T.H. Monk, “The effect
of memory load on the circadian variation in per-
formance efficiency under rapidly rotating shift
system,” Ergonomics, 1976, 19, p479-488

253 20705 N. Scrimshaw, "The Effects of Stress on Nutrient
Requirements of Man," Final report submitted to
the Department of the Army, Contract No.
DA49-193-MD-2239, Apr 1934

254 20705 National Research Council, "The Effect of Environ-
ment on the Nutritional Reguirements of Domestic
Animals,” (Final Report), Washington, DC, Jan 19%%1

255 20705 F.C. Koerner, Polar Medicine -2 Literature Reviews
in National Research Council, “Polar Biological
Research - An Assessment,” Department of Defense,
Washington, DC, 1982, Appendix

256 DELETED

257 DELETED

2538 DELETED

259 DELETED

260 20705 J.D. Fernstrom and R.J. Wurtman, “"Nutrition and
the Brain," Scientific American, 230 (no. 2),
1974, p84-91

261 DELETED

262 DELETED

263 DELETED

264 DELETED

265 20705 W.R. Sullins, Jr., and J.G. Rogers, "Relative
Desireability of Leisure Activities and Work
Parameters in a Simulation of Isolation Work,”
Stations, NASA-CR-139651, Jul 1974

266 20705 G.E. Schwartz, "Stress Management in Occupational
Settings,” Public Health Service, Washington,
DC

267 20705 “Problems of Interplanetary Flight," translation:
Pisikhologicheskive Problemy Mezhplanetnogo
Poletz, Moscow, Nauka Press, 1975

2683 20705 M.M. Khanznashvili, "Experimental Informational
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Neurosis," Zhurnal Bysshei Nervnoi Devatelnosti,
(USSR}, 1974, V24, N4

269 20705 Schermerharn, Jr., Hunt and flsborn, Managing
Organization Behavior, Wiley, NY, 1933

270 20705 V. Kulikov, "The Morale Climate of the Crew (from
Observations of a Submarine Doctor),”
NASA-TM-76094, Jul 1930

271 DELETED

272 DELETED

273 DELETED

274 DELETED

275 DELETED

276 DELETED

277 20705 J. Leester, "Review of Open Literature and Recent
DOD-Funded Research on Stress in Organizations,"
in Proceedings of the Symposium: Psychology in
the Department of Defense (9th), Colorado
Springs, CO, Apr 1924, p314-317

273 DELETED  °

279 DELETED

230 DELETED

281 DELETED

282 20705 J. Stuster, "Habitability and Human Productivity
Issues Confronting the Air Force Space Command,"
in Proceedings of the Symposium: Psychology in
the Department of Defense (9th), Colorado Springs,
€0, Apr 1984, pl153-157

283 20705 C.M. Carney, "Well Being and Distress Among Drill
Sergeants: Civilian and Military Comparisons and
the Role of Social Support,” in Proceedings of the
Symposium; Psychology in the Department of Degense
(9th), Colorado Springs, cu, Apr 13384, plaa-152

284 20705 F.W. Hegge and C.F. Tyner, “Deployment Threats to

: Rapid Deployment Forces," Report No. WRAIR-NP-

82-2, Walter Reed Armv Institute of Research,
Washington, DC, Dec 1982

285 20705 D.J. Schroeder and D.R. Goulden, “Bibliography

of shift Work Research,"” Repart No. FAA-AM-383-17,
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